> 


MM Ce oy 


_— IR 5. 


"of Guil. Fane R. P, D. Hen. |, 


Rule than hitherto ral out. 2. 

| DR to the moſt profitable Arts of Carving op 
ſuring Timber, or anv ſolid Bodies z Gauging Casks; 
Brewers Tuns, Wine-Veſſels, &©c. 3. Finding the þ 
Length and Circumference anſwering to'any Arch, 
in Degrees anÞDecimal Parts. 4. The Area or oy 

£41 ments of a Circle, whoſe whole Area is Unity, to 

17-44 - Ten Thouſandth Part of the Diameter ; with many 

- 11 other uſeful Tables, ready ftated. 5. A compleat Bo- 

dy of Aﬀronomy, or a-View of the Czleſtial Globe; 4-4 © | * 
Piaces of the Sun, Meon; and Fixed Stars, the NamegF - {| 
of the tnoft noted, Stars;.in what Signs they. are poſi-f |} 
ted ; their Longitude and:Latitude, Vc. The DoQrine 
of the Primim Mabile, and" the Account of Time ReQi- | 
fied 2nd Freed'fromtreor ; : compared with the Jullan S 


—_—_ "To which 1 is added, 


fa Compleat Body of Geography ; deſcribing 
_ all the Empires, pn gy = -- ee in the kjown 
_ Parts of Eurepe, Afia, Af | 
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HENRY SOM 


rbert, Baron of Chepſtow, 
| Gower , Earl and 


Marqueſs of Worceſter , Lord 


Dy. Prefident and Lord Lieutenant of 6 
Wales and the Marches , Lord | 
WE) 


o | Lieutenant of Glouceſter, Heres >= 
/ ford and Monmouth, and of ” "HITS 


5p City and Coy of Briſtol, Knight = 
LL y of the Moft Noble Order of the 2 I 


Garter, and one of His Majeſtie's _ * 


hf *a 3 
Moft Honourable P rivy Council0rs I 
E that adventures upon any | © 
thing contrary to the General '-_ 
. received praftice, what everhis -— 
- own courage and reſolutions .. ' 


"| are, had need to be ſupported, not only 


24 | the moſt Wiſe and R— but. 
+. 


the moſt Powerful Pet 


Y neglefted, bur it is wel}, 
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RNs CHAES. SIJUL 1 ONS that are in a 
Nation or Kingdom ; Foritet the Propo- 
fals be never, {o. adyantagious to the Pub- 
lick 5 they ſhall not only" C decried and 
pleted, if the Promoter 
be ndt both abyſed ard ruined 2 Vet I,not-: 


withſtanding all theſe diſcouragements , 


have notbeen ſilent; but inorder to Child- 
rens better Education, haye long ſince pub- 
liſhed my thqughts,azd have and do declare, 
that the multitude of Schools for the learning 
ef the Zatine and Greek Tonpues y are aeftru: 
H#ve both to onr youth and the Commonwealth; 
and if the Opinion of Sir. Fraxcs Bacon in 
his Advice to King Fames,concerning Sut- 
70's Hoſpital, be not ſufficient to warrant 
my. Afertion, I could heartily wiſh that 


' rg ſuch Evidence could have been produ- 


ced ; as the late unhappy Wars, in the 


Bowels of this Kingdom hath afforded us , 


for what he faith there by way of Advice, 
we by woful Experience have found too 
true; that by. reaſon of the multitude of 


. Grammar Schools , more Scholars are 
. dayly brought up, than all the Preterments 
ja this Nation can provide-tfor, and ſo they 


became ; uncapable of 'other Profeſſions , 


HF. z2ndunprofitable in their own, .and at laſt 


become, materia rerum novaram ; Whether 


3 TON 4 ff be an eflential OT an accidents] E r 

_—_ \s - & ts y , ' 4, 4 > E - , | 

«#1 * IG s SH SAME n S411 4:48 aſe 0 ne” % -D:- Il il 
{6 # yu : , 

; 2 A. ; J 2 $. > y 

I © ; ws.) f _—— ; 


I will not here dif 
A am ſure, cannot be 5g but - Soo isnot 
bs all ; by this means it comes to pals, that 
1 four # the ſeven Liberal Arts, A almoſt 
r | wholly negleQted, as well in both Uniyer- 
- | ities, as in all Inferiour Schools; and fer: 
ting alide the City. of .Zondor , there are 


- | but fewPlacesin this Nation, where a man 
£ | can put his Son;to be well inſtrufted in 4 
| rithmetick Geometry, Mufickand Aſtronomy, 
k | andeven that Famous City waswithouta 


Fg Publick School for Mathematical Learn 
ing, till His preſent Majetty was leaſedto 


1 lay the Foundation ; nay ſoaverſe arerneh = 
-_ | an the general to theſe Arts (which ares 
t the ſupport of all Trade) that withonta = © 
t | high hand, it willbe almoſt impoſſible, © 

[- make this People wile for their own 

e I come therefore to your Honour, humbly 

to beg your Countenance and Allſtagea 

I that the Stream of Learning may bea lit- 

o j| tle diverted, in thoſe Schools that are al- 

f ready erected, and to be inſtrumental for- 

e the erecting more , when they ſhall be 

'G wanting ; that we may not be permitted 

y ſtill to begin at the wrong end, but that 


according to the practice of the Ancient 
p! Philoſophers, Children may be inftruQted 
p | in Arithmetick, Geometry, Muſick And. oo 


 ſt-onomy ; bebe the Latine and 
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Grammars are-thought on,*theſe Arts in 
themſelves, are- much more :eaſie to be 
earned, tend-more to a general gc 
willina great meaſure facilitate the Learn- 
ing-of the Tongues, to as many as ſhall af- 
ter this Foundation laid , be continued at 
Schaol, and provided for in either Univer- 
fities. Your Honour was inſtrumental to 
enlarge the Maintenance for God's Mini- 
ſterin the Place wherelT live, and perhaps. _ 
 1t may pleaſe God to make you ſo, not on- 
ly in making this Place in particular , but 
' many other Places 1n this Land happy, by 
' procuring Schoals for theſe Sciences , and 
not only {o, but by your Loyal and Prudent 
managing the ſeveral Truſts committed to 
you; you may do much for God's Glory, 
Four Countries Good,and the continuance 
of your own Honour to all Future Genera- 
tions, which is, and ſhall be the Prayer of, 


| Tour Honours Obliged and 


Devoted Servant,,. 
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7 Deſign in publiſhing theſe Tn- 
troduttops to Geometry and A- 
ſtronomy, i ſo well known by all 
: the Epiſtles, to my ather Treati- | 
ſes off Grammar, Arithmetick, Rhetorick, 
and Logick , that 7 think it needlef to tell 
thee here , that it is my Opinion, that all the ' * 
Arts ſhould be taught our Children in th  - * 
Engliſh Tongue , before they begin to learn 4 
the Greek or Latin Grammar, by which means 
many thouſands of Children would be fitted 
for all Trades, enabled to earn their own {t- 
Vings, and made uſeful inthe Commonwealth ; 
and that before they attain to twelye- years of 
age; and by conſequence the ſwarming of Bees -  . [3 
would be prevented , who being compelled ta__.' = 
leave their Hives, for want of room , da" 
ſpread themſelves abroad, and infec of ga-. * 
therins of Honey , do ſting all that come in — 
their way. . He ſhould not have ſuch innu- 
merable company of Gown-men to the loſs and 
prejudice of themſelves and the Commons - 
wealth ; and thoſe we had would probably be * 
more learned, and better regarded. _ 
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His Majeſty being pleaſed to begin this 
Fork, by His Bounty towards a Mathemati- 
cal School 7 Chriſt's Church London ; [ an: 
ot now without hopes, to ſee the ſame effetted 
*n many other Places in this Kingdom ; and 
to this purpoſe I have to my Introduttions to 
the other Arts, added theſe alſo to Geome- 
try ana Aſtronomy ; which 7 call by the 
ame of Coſmographia ; and this 7 have 
aivided into four Parts; inthe firſt 7 have 
briefly aid down the firſt Principles belonging. 
fo the three kinds of Magznitnde or continued 

Quantity, Lines, Planes and Solias ; which 
 oupht in fome meaſure tobe known , before 
we entcr upon Aſtronomy , and this part 7 
call an [ntroduttion unto Geometry. 

The ſecond and third Parts treat of Aﬀſtro- 
nmy ; the firſt of which ſheweth the Do- 
Grine of the Primum Mobile, that is, the 
Declination, Right Aſcenſion , and Oblique 
. "Aſcenfrons of the Sun and Stars , and ſuch 

ther: Problems, as do depend upon the Do- 
trine of Spherical Triangles. | 

The ſecond Part of Aſtronomy, treateth 
of rhe motion of the Sun, Moon and Fixed 
Stars, in order whereunto, I have firſt giv- 
ex thee a brief account of the Civil Tear, 
with the caule of the difference between our 
Julian 4d Gregorian Calendar, ad of both 
from the tre; for it muſt be MEvoTtATrR 

| | 18k 
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5 | 7hat both are erroneous , though ours be the. 
s worſe of the two ,, yet not- fo bad, but that ous 
Diſſenting Brethren have 1 hope ſome better 
Arpumentsto' jutifie their Non-conformity, 
thakewhat 7 ſee publiſhed in 4 little Bok 
without any name to it, concerning two Faſters 


in one Year ; by the General Table, ſaith this 


3 wakg = UW 


> learned man , who owneth the Feaſt of "Faſter 
: was to be obſerved Anno 1674. upon the x9 
; day of April, ſo the Almanacks for that Tear, 
7. | - 7:5 well 5 the General Table ſet before the 
Z Book of Common Prayer, but by the Rule in 
; the ſaid Book of Common Prayer given, he 
: Feaft of Faſter ſhould have been upon the 


twelfth of April , for Eaſter-Day muſt al: 

ways be the firſt Sunday after the firſt Full 
Moon, which happeneth next after the one | 
- | and twentieth day of arch, and if the. 
: Full Moon happen upon a Sunday, Eaſter- 
” | Day 1s the Sunday after; Now inthe Tear --Y 
4 1674. the 19 of April being Friday was Full = 
: Moon, therefore by this Rule , Eaſter-Day ' 
| ſhould be the twelfth, and by the Table and the 
Common Almanacks April the tenth ; but 
| | this learned man muſt know, that the miſtake 
; is in himſelf, and not inthe Rule or Table 
{et down inthe Book of Common Prayer for . © 
if he pleaſe to look into. the Calendar, he will 5342 a 
find that the Golden Number Three, (which > 
was the Golden Number- for that FearY-iF © 
ES EAT placed - 


<< $ 
+ 04 


placed opainſt the laſt day of March, and 
;- wg _ ing gk Traded motion of 
the Moon, that Day was New Moon; and then 
the Full Moog will fall upoy the fourteenth | 
day.of April, and not upon the tenth, and ſo 
by conſequence the Sunday following the firſt 
Full Moon after the 21 day of March was 
the nineteenth of April and not the twelfth. 
And thus the Rule and the Table in the 
Bookof Common Prayer for finding the Feaſt 
" of Faſter are reconciled , and when Authort- 
ty ſhall think fit , the Calendar may be cor- 
rected and all the moveable Feaſts be obſerved 
upon the days and times at firſt appointed ; | 
but till that be , a greater difference than one | 
Feek will be found in the Feaſt of Eaſter bes | 
tween the Obſervation thereof according to | 
the Moons true motion, and that upon which | 
the Tables are grounded ; for by the Fathers | 
of the Nicene Council it was appointed, that | 
the Feaſt of Exſfter ſhould be obſerved upon | 
the Sunday following the firſt Full Moon | 
after the YVernal Equinox, which then indeed. | 
was the 21 0f March ; but now the tenth, | 
and in the Year 1674. Wedneſday the 11 of 
March was Full Moon, and therefore by this 
Rule, Faſter-Day ſhould have been apon 
March the fifteenth , whereas according to 


the Rules we go by, it was not till April the | 
mineteenth 


The 
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motions are neither made according to the u- 
| ſrual Sexagenary Forms , nor according to the 
FA ual Degrees of a Circle and Decimal} Parts, 
ut according to a Circle divided into loo 
Degrees and Parts, and this thought good 
z0 do, to give the World a taſte of the excel- 
lency of Decimal Numbers, which if a Canon 
of Sines and Tangents mere fitted to it , 
would be found much better , as to the com- 
puting the Places of the Planets ; but as to 
the Primum Mobile, by reaſox of” the gene- 
ral arviding a Circle into 360 Degrees, 7 
ſhould think ſuch a Canon with the Decimal 
Parts moſt convenient , and in ſome caſes 
the common Sexagenary Canon may be very 
aſeful , and indeed ſhould wiſh and ſhall en- 
deavour to: have all printed together , one 
Table of Logarithms will ſerve them all, and 
two ſuch Canons , one for the Study and an- 
other for the Pocket , would be ſufficient for 
all Mathematical Books in that kind ; and 
then men may uſe them all or either of them 
as they ſhall have occaſion, or as every one is 
perſwaded in his own mind. 


wo Ref Rae: os; 


zt was for mine own ſatisfaition , ſo I am 
apt tove 


that 


The Tables of the Sun and Moons middle 
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 Hlhat T have done in this particular, as. 


lieve, that it will be pleaſing to many _ 
« others ; and although T ſhalt leave every one. 
i abound in his own ſenſe, yet I cannot think 
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aut Cuſtom 7 a be fab 4 4 "_—_ a 
farce us always- to uſe the Sexagenary form, 
if [0,1 wonder that-men did not always ue the 
natural Canon'; if toalteration may be edmit-. 
ted, what reaſon can be given for the uſe of Lo © 
 parithms ;' and if that be found more bc : 
' than the natural in things of this kindgwhere 
none but particula ar Students are concerned, I 
ſbould think it reaſonable, to reduce all thinps 
hereafter", into that form, which ſhall» be. 
found moſt ready and exadt ev the Part 
Proportional in the Artificial Sines ant 7 aft- 
 pents inthe three firſt Degrees cannot be well 
taken by the common difference, and the way 
of. finding them otherwiſe will not be [0 eaſe. 
74 the Sexazenary Canon, as in either of. the 
other, and this me thinks, ſbould rendes that 
Canon which divides each Degree into od. 
Parts more acceptable ; but thus toretain the | 
uſe of Sines, Degrees, and Decimal Parts, | 
aoth not to y ſeem convenient ," and tore || 
| honup, a Planets middle ton. by whole. || ; 
; Girdles will ſomenimes catſe- 4 « Diviſen of. 
Dearees by 60, mhich hath {ove trouble in it. 
i if alſo, but if a th ircle be divided into Yoo De+ 
* TO this inconvenience-is avoided, anfwere 
= e 20 other rea IU to be. given, this-ne. 
4 S. [ſ2 oald: make (ich: a Canon to be'dtfts. 
<4. YT 1/004 car" find an. opportunity' of, . 
bing. dre. 4, on. 2 t. ſtat forbeats. to 
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| ſoew any further:nſes of it , wad for what is 
| wanting here intbis ſubjeft , 7 therefore re- 
fer thee ts My.Street's Altronomia Caroli- 
na, and the. ſeveral Books written in Engliſh 
6&4 Mr. Wins, "6, 
The fourth Part of this T1 reatiſe is an 1n- 
trodutton unto Geography, 1 which 7 have 
given general Direttions, for the under ſfand- 
. ing how the habitable part of th: World is 
arvided in reſpett of” Longitade and Latitude 
in reſpeit of Climes and Parallels with ſuch 
other Particulars aswillbe found uſeful unto 
 fuchas ſhallbe willing to underſtand Hiſtory ; 
in which three things are required; The 
time when, and this depends upon Aſtrono- 
my z the place where, and this depends upon 
 }Þ. Geography; ard the Perſon by whom any 
q memorable Att was done, and. this muſt be 


, hed from the Hiſtorical narration thereof ; 
| and he that reads Hiſtory without ſome kwow- 


| /edge i» Aſtronomy and Geography will 

- | frd himſelf at aloff, andbe able to give but 

f | © /ame account of what he reads 5 but after - 

+ | *he learning of theſe Arts of Grammar, (7 _ 
+. | mean {o much thereof , as. tends.to the un- 

derſtanding of every ones Native Lanpuage) 

Arithmetick , Geometry azd Aſtronomy ; 

a. Child may proceed. profitably to Rhetorick 

24 T.ogick, the reading of | Hiſtory, anathe 

learning of the Tongues ; and. ſure theres | 
ER. | |  Þ # -* + J_ 
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' ences to ſome pood degree may be learned by 


their horrible ſeverity, and apply themſelves 


To the Reader. 

0 ſtudious and ingenious man, but will ſlant 
in need of ſome Recreation, and therefore if 
Muſick i» the Horſhip and Service of God 
be not Argument enough to allow that a place 
among the Arts , let that poor end of De- 
light and Pleaſure be her Advocate ; and al- 
though that all men have not Yoyces, yet 1 can 
hardly believe, that he expet#s any Melodious 
Harmony in Heaven , that will not allow In-. 
ſtrumental Muſick a place on Earth; and 
as for tho(e that have Yoyces, ſarely the time 
of learning Vocal Muſuk, muſt be in Touth, 
and 1 am perſwaded that the Arts and Sct- 


Chilaren before they be full twelve years old, 
ani would our Grammar Maſters leave off 


fo ſuch ways of teachings Youth , as the 
Foorld is not now unacquainted with , I am 
perſwaded that it is no difficult matter , in 
four years time more to fit Children in ſome 
good meaſure for the Univerſity. 
' The great Obſtruttion in this Work , is | 
the general Isnorance of Teachers , who be- | 
ing nnacquainted with this Learning, cannot | 
teach others what they know not themſelves, 
7 could propound a remedy for this , Sed 
Cynthius aurem vellit ; Zherefore 7 mill 
forbear and leave what 7 have written, to be 


 peruſedand cenſured as thou ſhall think fit. 


John Newton. 


them! forth, have \ yok Lame and Decyepit, not _ 
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Reader 2 Ne th: 

N this carious aud uſeful Book you will find ſo ma- 
»y things neceſſary to be known, and pit ih Pra- 
_ (tice, that I ans conflrained to ſay none, tho' in a 


larger Volumn, - ever produced the like Satizfaftion 
to mankind. It ir eats of ſuch Arts and Sciences, that 


onduce mainly to perfett the Underſtaitding, ant 
are indeed the moſt advaiitageons Parts of Learns 


«/ giving Aa Laſtre and Ornament to an Accoms- 
Per 


bdmind; andin Trade, ani matters of great mo- 


went are {o very neceſſar, that thoſe who are deſtitute 


of [ach a help. 6u Emergenties, will plainly find many 
Loſſes, Obſt aft ons 4 D:[appos worm re niceft 
Dealings, and Things, by ſuch 4 Defett, Tow have 
here, if well kad and put in prattice, 4 plentiful 
Stock of Ingenuity, to ſet up with in the World, and 


A 


o 


4 


means, well managed, will redound to your Credit 


. 


render ou capable of weighty Aﬀairs, which % this 


and Profit, ſo that Imay properly term it an Eſtate. 


to him who ts offeſſed of ſo much. Knowledge as this 


Treatiſe can furniſh bim withal. Aduuny indeed have 


eſſayed roMdwite the like into theWorld, bit Fhey have 
moſtly proved Ahortive; and thoſe that have comets 
lI:ght Fl want of great Pains and Care in bringthg 


7 


anſwering the Expettations man) were 100 forwareto 
Ccouperve of them however, [ome few have m#6t far a 


a ts 


_ to five an indifferent ſatisfaltion, and the rather, 4s 1 


cedto believe, becauſe n0 better appeared fs 


£ plas them in thety Opinions, | 


\ 
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The Preface to the Reader. 
 T have for the better Eaſe of the Reader divided 
the ſeveral Subjefts treated 0n1n this laboured Work, 
into four parts. The first T begin with is the carious 
aud weeelftrs Art of Dialing, giving an Taſight for 
the popting and framing Sun Dials, in a true aud 
exath way, To ſhew the Hours of the Day 1n the 
Alinuteſt Point, aod to proceed to Geometry 77 ts 
Priaciples belonging to the three kinds of Iagnituac, 
or contajed Luantity, Lines, Planes and Solids, ſo 
neceſſary to be known by theſe that are deſirous to 
enter 0 Aſtronomy. 
The ſecond and third Parts treat of "the moſt in- 
genious and uſeful Art of Aftronomy ; the first de- 
morſirably laying down the Dorine of the Primum 
Mobtle, or firſt and great Mover of the Spheres tn 
the Declination, right, and oblique Aſcenſion of the 
Sun and Stars, and ſuch other Problems and curious 
H1atters nicely handled, as depend on the Doftrine 
of Spherical Triangles, &c. Alſo of the ſecond 
part of Aſtronomy, which treateth of the Afotions 
of the Sun, fixed Stars, aud Mon, In order to the 
better underſtanaing of which, I haue thought it con- 
venent not to omit a fatisfattory Actount of the 
Civil Tear, and the reaſon of the Variation or Dif- 
. ference between the Gregorian axd Julian Acconnts 
zn the ſeveral Calendars, and of both from theTruc; 
having ſet every thing to rights, that in either Of 
them are tonnd out of Frame and Order, «:(co- 
vering aud cqarreftting what 1s erroneons. 

As for the Both and cloſing part of this Laboures 
Work it contains 4 compleat Body of Geography, 
 Sroing an Account of the Countrys ſeated in the 

jear quarters of the World, viz. FE.urope, Aſia, 
Africa and America, wonderfully conducing to.the 
Advantage of Travelers, becauſe I have withal gi- 
wen the Longitude and Latitude; ſo dividing the 
Glove, that they may know in what Degrees they are, 
tho never ſo remate, 1 alſo therein have had reſpett 
to the Climes ang Parallels with ſuch other Part:- 
opens culars, 
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| Wertake, and carry on Matters of mighty monte 


Tho Preface to the Reader. 


eulars, 4s will be very bilpiul- t0 further: Suſe, 
that read Hiſtory to a.trne Underſtanding of it; for. 


t dare preſume to affirm, that ſuch as are ignorant. 
of Aftronomy aud Geography, whatever they may 
pretend, mus needs be at-a leſs, andgive but a v 
lime Accojiht of Hiſtory; eſpecially, reading the. 
fairs of fortign Nations For on AO__ Aepend 

the time when the things were tranſattea, and on 
Geography the place where ; Hiſtory only giveng @ 
Narration of the Perſons ani Actions. Theſe\ like: 
wiſe lea to other Arts of Rhetorick, Logich,.. 4nd 
enable the Find more freely to*comprehend great 
things, improving the Memory, and raiſing Ideas 
the Fancy and Imagination, to prompt Perſons to dr 


& - . 


aud that' they may not be ignorant of the ſparkling 
Seeds of Links that ſtud the Aznve Firmament witÞ 
Glittering Brightneſs, I have venchueded with 4 
Catalogue of ſome of the mot notable Fixed:StaN, 
giving their Names ard Poſitions is the ſeveral Signs 
and other parts of the ſpacie:zs Skies, from the Ar- 
tick to the Antartich Pole, reftifying therein the 
Miſtakes of many who have wrong placed them, or 
taken one for another, and ſo made Diſorder by 
their Errors, and lead others into the like Entan- 
glements, 


\ * WT be brief, there ts nothing relating to theſe 


Aatters ( which in a Preface can be expelte 
only to be lightly touched on) but us ſo orderly diſe 
cuſſed, that the largeFt Capacity can real e 
fire no more, and the meaneſt with little Labour 
may safily underſtand them, and improve by D:ls- 
gence to 4 great degree; mot only in oe Arts 
but by them be enabled to comprehend others, and 
reach a conſiderable way towards a Univerſal 
Knowledge, or ſo much as may be ſufficient to rew- 
fer a good Proficiency, and rare Accompliſhment; 
which are things very deſirable to all Men, parti- 
ralarly to generons Spirits, who labour to Fmgrove, 
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Your Friend and Servant, 
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PET oy | 
The Curious Art of Dialing in 4/} its uſe- 
ful Particulars, relating to the ſeveral 
kind of Dials in uſe ; with General In+ 
frudtions how exattly to draw the Lines 
ayd Figures, rightly to place them, &C. 
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The Advantage of this Art of Flat Dials, aud what 


* 


" is acquired in the true Placing, Ordering, Rc. 


HE Ingenious Art of Dialmg now 
brought to the height of -Perfe&tion, is 

= highly commendable ; for what can 'be_. 
more curious than the making a Shadow divide 
the Day, and meaſure Time with the Sun's Mori- 
tion, yet to do this exaltly much Skill is requird, 
the Artiſt muſt be a Proficient in Numbers, and 
underſtand the Sun's Height and Declination, to 
make every thing bear well in due Proportion, . 
that he may ſo-place his Dial; that there.may be 
no material Varution in that Glorious Planer'of 
the Days coming up to the Tropick of Carer ;. or 
" the Summer Solitice, or its Retrograding td the 


Tropick of Capricorn, or the Winter Solftice; for. 


theſe two are its Boundaries on this ſide, and be- 
yond the Equino&tial Line. TheHorizon mult Itke. 
wiſe be confideved as the Place is poſited in North 
or South Latitude, and the Degrees exaQly found. 
out, and then a great Light is gain'd, oo ſhew 
you the way truly, to divide the Hours. cf the 
Day... But to come nearer to the Purpoſe ; in all 
Flat Dials, placed againſt Walls, or otherwiſe in. 
Planes, obſerve that the Stile or ſtrejght = 
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- - The ActtofOtalling, 
| C point direaly 
to each Of the Two Stars, like as the dated Line 3 
which if you can place upon any upright or flat 
thing, you may with eaſe qraw the Hour-Line by 


the ſhadow thereof at length by another Sun-Dial . 
rightly placed, when the ihining of the Sun,givesa 
_ fullſhadow,. or for want of that Opportunity, it 


may. be done by a true-ſet Clock,or Watch, as thus. 

If the Stile be to be placed on an upright Wall, 
diretly ſtanding to a South-Sun, immediately 
when the Clock or Watch makes the twelfth Hour, 
ſet one end of a Staff for that purpoſe againſt the 
Wall, and at the other end faten a Line with a 
Plummer at the end of it, hanging perpendicyagy 


and f@ let it continue without any moving, till - 


the ſhadow of the Staft and Line make but one, 
being held ſquarewiſe; then exactly mark both 


ends of the ſhadow, upon which place your Stile 


without Variation trom that ſhadow, that the di- 


. {tance of the lower end from the Wall may be 
Thirty-ſeven Degrees, three Minutes ; and draw 


the Hour-Lines as before; and when the Days are 
at the longeſt, add more Hour-Lines, and obſerve 
chat you ſet the Stile Sqyuarewiſe from the Wall. - 
- To make a Sun-Dial on a Ceiling in a Cham- 
ber or Banquetias Homſe, Sec. 


This is very canventent if. rhe Windows truly 
an{wer the Sun ; and if fo,may be made for allHours 
if the, place where it is to' be fixed takes the Sun's 
Aſcendantand Deciination ; hoy-zver,let it be what 
it will, it may bz advantageous to {ich as are ſick, 


or have Buſineſs within Doors, to know how the 
Time paſſes. . 


To contrive and fix this, let the Ceiling of the 


Room be very even and tight, becauſe theSun-beams 


cannot ſhine direc on the Criling,the Rays orLight 
muſt be carry*d by Refiex:2n; and cherefore let 
jetrue Looking-Glalſs, or other brignt Mirror be | 


ſo; 
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fixed in ſome Tranſome of the VVindow, or other 
 ASho-/ EIN _ converuent 


convenient Place, where it may givea true Reflexi- _ 
on, - lying exa&@ly paralel to the Horizon 4 let jt-bs-. y 
immoveably faxed with Glue or Tin,  witk a hole -* _ -: 
before the Glaſs, nail*d faſt, to keep it down 3 forif © — 
by any Accident it be. varied or ftirr'd frem-its, © ©. 
place, it cannot without much difficulty be ſet right | 
again,.for the laſt Hour-lines; or this may be done Le of 
- with a Baſon of Water that will give a clear Reflexi- * 
on, butit mult be firmly fixed as the other. 
Thus having order'd Matters, mark on theCeiling ' 
for the Hour-lines, by the Help and Direion of a» 
nother Sun-dial, once a Week, till you have well cen- 
{1der'd the Motion of the Sun in 1t Declination and - 
Aſcendant, Then draw the Lines over the Marks 
for each Hour-line, and figure them at the end of 8 + 
each Line for the Hour; ſo draw black Lines on the - 
ſides of the-Dial, which may be done with little 
charge with black Earth, Lamp-black, and Gum- 
water; and if it goes not true at hrſt, vary theLines 
till you find the refleted Light anfwer the true 
Hour of the Day. OT 
To know by this Dial when the Days and Nights are 
_ equal, or longeſt and ſhorteſk, 8 
To do this make marks by the ſhadow on theLines 
on the 1oth of March, and 1oth of September, and 
theſe will give you the Equality of Day and Night; 
then for the longeſt and ſhorteſt Days make marks 
with ſome Variation or Diſtin&tion from the other 
on the 11th of J«xe, the longeſt Day, and the 11th 
of December, the ſhorteſt Day, and theſewill ſhow 
you, and be fatisfattory to your Curiolity 3 this --oi 
may be likewiſe done on other Dials abroad, either bp 
on plain Walls, or on Board. kn E 
Boards how to prepar e for Dials,  < 
One great matter in having a Dial go true, jfon 
_a Board, is to prepare the Board well ſeaſon'd and 
dry*d, that it may not warp nor crack ; and for all 
Y this it muſt be armed againſt the Weather,” to make 
3 2t more laſting. | 2 
YZ Todo this, put an ounce of Litharge of Gold ts a  _- 
- o% B | -Pib*:- 2 
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... .- . TheArt of Dt alling a EY 
pint of Linſeed-oyl; ſet thenrin a glazed earthen 
- Veſlel over a gentle Fire till they almoſt boyl; ſtir - 
them often,and when they are well mixed, grind half 
2 pound of Red-lead on a Marble or Porphery-ſtone 
with a Muller ; do it with Linſeed-oyl to moilten it, 
till it becomes very fine, as ſoft as Flower, without 
- any grits in it; mix it then with the Oyl 8&Litharge, 
' ſtirring it till well incorporated; with this prime rhe 
- * Dial board with a fine hair Bruih ; let it dry in the. 
ſhade, and fo do it over twice more, letting it dry _ 
ſucceſſively ; and when it has well ſoaked theWood, 
orind white Lead as the former, and mix it with Lin- © 
ſeed-oyl only, and lay the Red finely over with 
this, but ſo, that none of the Red may appear ; and . 
for the Hour-lines, F'gures or Letters, workLinſeed- 
oyl with Lamp-b.ack on a Stone till it is finely incor 
poratec, and gliftensz then draw them according to 
Art; but it you would have Go'\denLetters &Fgures, 
take white Lead ani yellow taker, grind them with 
Linſeed-oyl finely as the tormer 3 draw ihe Figures 
or Letters with it, and about 12 Hours after preſs on 
Leaf Gold with Cotton Wool, that it may ſtick ell; ' 
but be ſure it is ſmoothly laid, withour ruckting,and 
when dried on, duſt off theFragments, when to make 
the edges even, or ſeemly ſhadow them with a ſuita- 
ble Colour, coſmiooth and p: .>portion them. 

To make and well place a dirett Eft and Weſt Dial, 

_ Furtt draw the Horizontal Line. of the Plane from 
Eait.toWeſt exa&atly in the middle, and let the Sub- 
{tilarLine point at both ends to the twoFlgures of 6, 

- Which make 6 in theMorning,and 6 in theAfternoon, 
and make an Angle therewith equal to the Latirude 
of the place-at 52 degrees, 3o minutes, fo that it 

©. may point exactly at the Artick and AntartickPoles; 

- then draw another Line ar right Angles-to the 6 of 
Clock Line, and next, as a Center, let a Circle be de- 
icribd, whoſe Radizs ſhall be equal'to the height of 
the'Stile, which prick off, and after thar, -interſe& 
the Line in the Point, where make a. Þrick for a 7 
aClock Line; then lay your Ruler again, and ou 
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_ The Art of Dialling, 
' will find it to cut the Line for the 8 of Clock-line; 
and: ſo mark out the reſt, drawing the Lines to the- 
' variation of the Sun, by marking the due Proporti-- 
on of Diftance by your Compaſs before you draw 
them, ſo as to ſtand for the Hour-lines, and fo to 9, _ 
10, 11, +, then for every of the ſaid Points ſb: 
drawn draw Lines. paralel to the Subſtile or Hour! - 
of the Line of 6, and you ſhall have 6; and you 
| ſhall by that means haye fix of the Hour-Lines in- 
 rerſeted; [LES (61 

Laſtly, make the Hour-lines of 5 and 4 in the 
Morning as far diſtant from the Subſtile towards the 
Left Hand, as tne Lines of 7 and 8 are towards the 

Right Hand, always remembring to place the Gzo- 

men direaly over the Line, pointing from 6 to 6G, 
and by a little Obſervation you may perfe& it to 
your wiln. i To ps 
| How. to aire(t Eaſt and Weſt Dialsh 

As for theStile place it as has been direRedin the 
foregoing, by ſetting the Board Southward by a 
Wall, to find the eExatt place where it ſhould ſtand 

' by the help of a Stick and Plummer ; then take it 
away when you have faitned the Stile, and it will 

| be na-right Dimenſion. te EE 
If you are to makea Poſt-Dial, take 52 degrees, 
30 minutes, the ret, or otner part of the Quadrant, . 
for the heighr of the Stile being avput 5 3 Degrees, 
or ſomething under, ſer the Stile upright, that the. 
ſhadow may Center in it exactly. South and North 
when the Sun makes it 12 of the Clock, and draw 
the Hour-Lines as before. BY 5 

Tomake 4 Horizontal, or plain lying Dial. 

This may.be drawn on a very even piece of Lead 
or Braſs with engraving ; but the Lines muſt firſt 
be meaſured out with the compaſs. To begin, mark. 
out,and draw theMeridian-Line in the middle {quare 
wiſe tothe Dial, being 12 of the Clock. Then at 
right Angles draw the 6 a Clock Line fromEaſt to. 

p eſt, even in the middle, thro' the Center, upon 
of which Center make a Ant of any Cucle tothe - 
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_ The Att of Dialling. 
out Line Eaſtward of the Dial, anddivide it unto 90. 
degrees, and the Elevation of the Pole ſhall be ac- 
counted: unto it, ' which 1n this Example is 52 de- 
rees, which take off for the height of the Stile ; 
then draw the Line call'd the Line of Contingency, 
ſquarewiſe, and ſo meaſure with your Compals the 
leaſt Diſtance,and with that extent deſcribe the half 
Circle, which divide into 1 2 equal Parts ; this done, 
tay your Ruler on the Center,” and upon every Mark- 
or Divyion made in the half Equator ; and where 
-#heRule ſhall touch the Line of Contingency,there 
Mark to draw the Linesfor the Hours at theirDiſtan- 
ces. according as you have obſerv'd the Sun make its 
' ſhadow, when the Hours ftrike by a true-going 
- Clock; and for the Hours 7 and 8 draw the ſame 
diftance on both ſides the Center-Line above and - 
below gnly ; for 7 and $ on the Ealt tide, and 4 and 
_. Fonthe Wett fide; and note, That the diſtance be- 
tween 1 and-12 muſt not vary from the diſtance 
between 12 and 11.; and as between 11 and 10, 
{o it muſt be between 1 and 2,and by this Rule pro- 
- portion the diſtance of the reit of the Hours. 
To makea Senth erect direft Dial. 
"This 1n ordering vaxys not much from the former, 
for the making of it is almot} altogether like unto 
the Horizontal; but note alſo by: the way that the *F 
' Stile of the HorizontalDial was ro be 52 deg.and the- . & 
Stile of this muſt be the reſt of the Quadrant, that is * 
38 deg. and further, by the way of advice it will not 
| beamiſs to draw this and other kind of Dials of this 
nature on clean Paper or Parchment, then with the 
help of your Compaſles placed on the Plat or Plane 
wheye you intend it ;- ſo that if there ſhould be any 
error,it may be the eafilier retified,and this way you 
may draw by another Dial more exactly. 


** = 


To make a South ereft Dial inthe Latitude of 50. De- 
grees Declination of the Plain 56 Degrees. 
Vote, That in every :decliningDial,becauſe thatthe Þ} 
Stile hangsnot direRly over the-Meridian-line your | 


care isfirlt to find out,and place the Subſtdewhich i 
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theLine over which the Stile ſhould dire&ly hang)as ” . ; 


like wiſe theLine of the Stile, and to this purpoſe ob- 


ſerve, Firſt, by the Inſtrument or Board ſeek out the © _ 7? 


Declination or Plain, whereon you would fix your 
Dial; which ſuppoſe you find to be 5odeg.then draw 


_. the Horizontal Line, and let the Meridian'Line cut1t 


{quarewiſe, cutting the Meridiait iti what part you. 
think fit on the Center moſt properly deſcribe the: - 
Quadrant of a Circle,_ dividing into go deg. and ler: 


.theElevation of theEquator be 3$ deg-then lay your 
Ruler upon the Center, which ts the Line patling in 


the middle from the Zenith to the Nadiz, and upon 
the end of this number draw the Line from Eaſt to 
Weſt; then again account the Quadrant from juſt 
under that Line towards the upper corner Eaſt, the 
Declinition of the Plat being 5o deg: and draw the 
Line of Declination a little below that corner to the 
Eaſt end of the Line, running thro* thF center, and 


fronrthence to the 50 deg. then ſet one foot of the 


Compals juſt under the Center-Line in the middle 
of it, and extend the other to the Eaſt end of the 


_ Line, a little above it; then turn one Foot to the top 


of theDial, juſt againſt the dire& Line, and remov- 
ing the other, decline it to the Eaſt part; and ſopla- _ 
cing your Stile exact thro* the Center, take the 

equal diſtance of the Hour-figures, and fix the Dial 
ſo that it may not be ſhaken or varied. by Wind or .- 
any other. Accident, and-you have a true South e-+» 


_ re& declining Dial. 


Of Dialing in general; and fir(t tofind the Elevation 
of the Memaian Line avoue the Horizon, 
 Asfor theMeridian Line it is either paralel-to the 
Horizon, or elevated the one end higher than the 0- 
therz. and where there is either Horizontal,or Eaſt or 
Weſt, and eitherreclining or inclining, the Meridian 


' 1s paralel to the Horizon : Burtin all other Flars that 


difagree from the Plain of the Meridian Circle, the 
Meridian Line is elevated one end higher than the 
other. This Elevation is cither upright, as in all 
eretDials, not declining 90 deg.or elſe leaning}as by 
'\F | £ | : 4 'Q . 


The Art'of Otalling, WS 
all inclining and reclining. Flats not declining 96 
deg- which if they be ereR,is equal to the Comple- 
ment of Reclination or Inclination. «< 

Tf the Meridian Line be nogere, itleaneth either 
| Northward, when the elevated end lookerh towards 
the North, or elſe Southward,when the elevated end 
looketh towards the South. 

All Fiats are either Polats, which being continu'd 
without going by the Poles of the World, as all 
leaning Flats, wherein the Elevation of the Meridian 
Line is Northw-rds, and equal to the Poles Eleva- : 
rion, and all ere& Decliners go deg. otherwiſe they 
are no Polar Flats. ES DS, 
What Hour Lines are to be expreſſed in all ſort of Dials, 
In all Dials thoſe Hour lines are only to. be-ex- 

- preſſed ; on which the ſhadow upon whuch the ſha- 
dow of the Stile ſhall fall, and con{cquently there- 
fore only the Hours of the Day. EE 

In Dials not Polar, wherein the height of the 
 Stile is not augmented, if the Scile point upwards, 
and the Elevation from the Subſtilar Line be nor leſs 
than the Complement of the Sun's greateſt Declina- 
' tion, all the Hour lines ferving for the longeſt day 
are to be expreſled therein. Bur if che Elevarion 
of the Stile from” the Subſtilar be leſs than the Com- 
'plement of the Sun's greatelt Declination, ' draw a 
right Line out of the Interſe&tion of the Line of 
 Contingence and Subſtilar, perpendicularly over- 
twhart the Stilar Line, placing ong Foot of your 
Compals in the Center of the Dial, andextending 
the othex towards the other end of the Stiler Line, 
therefore draw an Arch equal to the Complement of 
the Sun's greateſt Declination, and thereby draw a 
Line out of the Center of the Dial, ſ(erting one 
Foot of your Compals in the Inrerle&tion ot: this 
Line wirkh the mention'd Perpendicular, Extend 
the other Foot 'to the Stilar Line ; then keep this di- 
fance, ſer one Foot of your Compals tn the center 
of the Equinoctial Circle, and with the other croſs. 

the Line of Contingence on both ſides the Star) 
© EE add Fer 
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and now if you layyourRuler to theſe Croſſes, and |": 
the Center of theDial,rightLines drawn thereby be- - . :! 
yond the center of the Dial will caring _—_ 
them the '{pace wherein no Hour lines are to' ' 
expreſled. 5. eOEP , > 11 £0 Ll 

This Rule 1s certain alſo in Meridianal Dials, 1n+ 
clining, when the Elevation of the Stile is counted. 
trom the upper end of the Meridian Line, and the 
Elevation of rhe Stile from the Subitiler, 1s leſs than 
the Complement of the Sun's gre teſt Declination. 

If the Stile point downwards, no Hour lines are to 
be expreſſed above the Line paralel ro the Horizon, 
drawn ro thecenter of the Dial ; and if in the croſs. 
1m the Line of Contingency be above the Line,equi-_ 
diſtant to the Horizon, drawn by the Center of the 
Dial, 'no Hour lines are to be expreſſed above'a 
right Line, drawn from the Croſs, and continued 
beyond the Center of tie Dial, if any part of the + 
Dial whereon the ſhadow of the Stile may tull be- 
deſtitute of Hour lines; fet the Hour lines be con- 
tinued forth unto thar part of the Dial. 

What Nambers muſt be ſet to the Hoar-Lines, 
MM In Meridianal Dials the Subitilar Line 1s that of 
. KF - theSixth Hour; but for the reſt it muſt be conſfi- 


; dered whither it be an Oriental or AccidentalDial; 
BR the firſtof rhece direQtto the Eaſt, andrequire only 
1 the Forenoon-Hours; and therefore the Subſtilar 


Line ſhewerh 6 of the Clock in the Morning, from 
which, towards the North are the Morning Hours 
before 6, viz. 5x4, 3, Fc. but towards the South 

7,8,9,10,11.-An accidental Dial Iooketh direQly_ 
Weſtward, and only the Hours after Noon can be 
ſet in, this Dial; therefore theSubſtilar Line ſhew- 
eth the ſixth Hour Afternoon 3 from which, towards 
the North are the Hours before 6 in this Order, 5,4, 
3»2, I- But towards the- South, after 6 thus . 7, 
&, "OC; | x HE | 

| In Dials not Meridianal, if a Ruler be laid tothe. 
center of the Equino&ial, and the beginning of the E. 
Divifion thereof doth. croſs the Touch line, "yy <5 2" Y 


ho [aye Fche NT, withour the 
| = Dial, wheat opts you. imagine itwould be if 
the Ruler and Touch line were continued forth 
long enough, then in all Dials not Meridianal ima- 
 gine the Stile to be faſtened in this lace in Equi- 
 noftial Dials, perpendicular ere&ed out of the 
Center, In Dials that are not EquinoQal imagine 
it to be.placed exattly over the SubſMar Line ſo 
much raiſed from the ſame as the Stilar line is di- 
ſtant from the Subſtilar line in the Scheme of Paper 
.or Paſtboard you have drawn. 
After this lace that whereon the Figure of your” 
_ Dial is deſcribed in the ſame Site or Poſition that: 
the Dia-Ground is or muſt be placed; ſe that the 
zarters of the World marked thereon, . 1 an” 
'X . Over 3 in Poſition to: the Quarters of the Word, as 
£8 Cs «they lie in reſpe& of your Dial ground ; for then 
---. if the 12 aClock line towards the North-from 
© the Stile, it is the Line of the twelfth hour of the 
_ Day; - from hence therefore towards the Weſt . 
are the Forenoon Hours, 11, 10, 9, 8, 7, &c. and 
towards the EAft the Afternoon Hours, 1.2, Jo 4&5 
52 6, &c... But if the 12 a Clock Line be South- 
ward from the Stile, it is the Line of the twelfth 
Tour in the Night; from hence therefore on- both 
ſides are the right Hours towards the Welt after 
Midnight, r, 2, 3,4, &c. towards the Eaſt, before 
id hr, i, Io, 9,8 8, &c. | 
= "And. thus much "X ſuffice as an. Tatroduion 
Wo : Init the” curious Art of _ Dialling, from*whence I 
-©*.:procted to that of Geometry, and ſo to the reſt [ 
_ave propoſed, in order. 


PraRical 


| Pradtical Geometry ;, 


OR, THE 


Arr of SurveriN. 


C H AP, 7 
Of the Definition and Diviſh 708 of 


Geometry. 


Eometry "is a Sciefce explaitiing the. 
kinds and properties of Ts : 
quantity or magnitude, ' 
* 2. There are three Kinds or T0 
cies of Magnitude' or : continued 

Lines Superficiesand Solids. - 

3. ne is a Magnitude conſiſting only. of 
$7: urons either breadth or thickneſs. - 

. In a Line two things are to be EY 
the Terms or Limits, and the ſeveral Kinds. _ 
5- Thetermor limit of a Line is aPoint, ..* 
' 6. A Point is an indiviſible Sign in Magtil- 
tude which cannot be comprehended by ſenſe, . . 

but mult be conceived by the Mind. 
To Toh indsof Lines are two, Right and 0b- 
lique.,.. ES A ns ah 


8. A Right Line is that which lieth between 
_ Points, without any going up or going down - 
.on either. ſide.-- As the Line AB lieth teight 
"and equally between the Points Aand B. Fig. 1. 

0...An Oblique, Lane 1s: that' which-doth not 
ig ale between its Points, but goeth up and 
down ſometimes on the one fide and ſometimes 
vn the other. And.this 1s either {imple or yartous:. 

10. Aſimple Oblique Line,is that which is ex- 

_ actly.Qbligue,asthe Arch of a Circle; of Various 
Oblique Lines there is but little uſe 1 in Geometry. 

11, Thus are Lines to be conſidered in them-- 
ſelves, they may be alſo conſidered as compared 
to one another ,' and that either in reſpect of 
their diſtances, or in reſpect of their meetings. | 

112,” In reſpect of their diſtances, they may be 2 
. . eitherequally diſtant, or unequally. 
13. Lines equally diſtant are two or more, 
- = Wwhichby an equal ſpace arediltant from one ano- 
—— ther, and theſe are called Parallels; and theſe 
though infinitely extended will never concur. 
4. Lines unequally diſtant , are ſuch as do 
09 or lef5 incline to- one another, and theſe be- 
Þ... hgextended will at laſtconcur. 
.- 15. Concurring Lines are either perpendicu- 
tk ornot perpendicular. 
16, A Perpendicular Line, is a'Right Line 
talling diretly upon another RightLine, not de- 
clining or mneliniag to one ſide more than ano- 
SR as the Line ABin Fi. 1. 
A Perpendicular Line 1s twofold, to wit,ci- 
fl exactly inthe middleof ariother Line, 
Or upon ſome other Point which isnot the middle. 

13 X Line exattly. Perpendicular, may "be 

Gaya? in the ſame MANNET , AS ANY Right: Line | 
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may bedividedir into two equal Parts; the which 
may thus be done. If. from the two Terms or 
Points of the Right Line given , there ſhall be - 
deſcribed two Arches croſling one another above 
and below, a Line drawn through the Incerſecti- 
_ ons of thoſe Arches, ſhall be exactly Perpendicn- 
lar, and allo divide the Right Line given into 
her equal Parts. Fig. 1 
For Example ; - .Let C D be the Right Line given, 
and let it be required, to biſett this Line, and to ereCt 
a Perpenaicular's in the middle therecf. 1. Then ſet- 
. ting one of your Compaſſes in the Point C, draw the 
| Arches E and F. 2. Setting one F 00 of vo ur Com 
paſſes: nD., draw the Arches > and H, and from the 
Interſettions of theſe Arches draw the Richt Lin 
K L, ſo (hall the Right Line KL be Perpendicu! lay to 
the Right Line C D, and the Right Line CD alſo ar 
To zito too equal | Parts. in the Point A. 
. ALine Perpendicular to any other Point 


of W 


2 a the middle 1s twofold : for it. is -either 
drawn from ſome Point given in the Line ; or 

o Ml from ſome Point given without the Line. 

2- 20, From a Point given the Line, a Per- 


2 pendicular may thns be drawn. 17 Fig. 2. Zeb 
1- the given Line be CD, and let it be ? rEquiY Ber to draw _ 
a Perpendicular Line to the Point C, your C, ompaſſes : 


ne being opened to any reaſonable diſtance , ſet one Foot int 
e- the Point C., and the other in oy place . on either. ſide 
Q- the Line C D. ſuppoſe at A, then aeſcribe the Arch 


E CF.rhzs done draw the Line 'E A.,ani where that Line 
beino extended ſhallcut the Ajen E CF, 4 Kiuwht Line 
drawn from: C to that Interſetion ſhall { ve Perpendi- 
Fs ro the Point Cinthe Line CD, as was 4 gy 

\Froma Point given without the Lite 
Perpandicula may be 2 in this. AG. 
| ; - In 
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In Ft; tr52.” Let the given Linebe C DF - tet it b; re- 
"quired to draw another Line Perpenateular thereunto, 
from the Point F without the Line. From the Point F. 
- draw a ſtreight Line to ſome part of the Line CD at- , 
* pletiſure, as F E, which being biſefted, the Point of Bi- 
ſeft;on will be A, if therefore at the diſtance of AF, 
you draw the ArchE CF, the Right Line CF ſhall be 
Perpendicular to the Lies CD, as was required. | 
22, Hitherto concerninga Perpendicular Line. 
A Right Line not Perpendicular,isa Right Line 
fallin> indireQtly upon another Right Line, .in- 
clining thereto on the one hide MOre, and on the 
other. leſs. - - 
23. Lines unequally diitant, and at aft COR- 
curring,do by their meeting make an Angle. ©. 
'," 24. An Angle therefore is nothing elſe, then. 
the place, where two Lines do meet or touch one 
another; and the two Lines which conftitute the 
Angle, are in Geometry called the Iides of the 
Angle. | 
25. Every An gle 1 1s ether Heteroveneous,or Hh. 
mogeneons : that is called.an Hetorozeneous Angle, 
which is made by the meeting of one Right Line, 
and another that 1s Oblique : and Crooked; and. 
that is called 'an Homozezeous Angle , which 13 
-.-, made by the mceting of two Lines of the ſame: 
wt kind, that is, of two Right Lines, or. of two 
| curved or Circular Lines. | 
- An Homonen Teomus Angle made of twocuryed 
Or > ir Lines , 15tO be coniidered 1 Geome- 
try as in Spherical Triangles » but the other | 
which is made of Right Lines, 1s1nall the Parts | 
of Geometry of more frequent uſe. _ | 
: 27% Right lined Angie are either Right or | 
7 -w__ HOY hs 
by 28, A 
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28, A DN Angle is that whoſe ol or ſides 
are Perpendicular to. one another, making the. 
comprehended. ſpace on both ſides cqual. Thus 
in Fig. 1. the Line AK: Perpendicular to the Line 
CD, "and the Angles RAC and KAD, are right 
and equal to one another. 

29. An Oblique Angle 1s that, whoſe ſides 
are not Perpendicular to one another. 

” An Oblique Angle 1 1s either acute or ob- 
rule 

31. AnAcute Angle 1s that which is leſs than 
aRight. 7 

32. An Obtuſe Angle, 1s that whichis greater 
than a Right. Thr in Fr 277.1. The Angle } BAC . 
#5 an Acnte Anele becauſe leſs rhan the Right Angle: 
'CAK. And the Anmle B AD is an Obruſe Anglo 
' being oreater than the Right Angle D AK. = 

The . Geometrical Propoſitions CONCerning 
Lines and Angles are very many, but theſe follow- 
lng we think ſuſhicient for our preſent PRrPAnes 


Propoſition | 


To divide a Right Line Hiaes into any Number ae i: 
equal Parts, 


'Letit berequired to divide the Right Line AB 
into five equal Parts. From the extream Points of 
the given Line 4 and B, let there be drawn two 
Parallel Lines, then from the. Point 4 at any di- 
ſtance of the Compaſſes, ſet off as many equal 
Parts wanting one, as the given Line is to be di- 
vided into, which in our Example is four,'and are. 
noted thus; 1. 2. 3. 4, and from the Point B ſet 
oft the like Parts inthe Line B C, and let them be 

B 3 . © noted 
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noted likewiſe thus, 1. 2. 3. 4 then ſhall the Pa- 


ralie] Lines, 14+ 23- 32- inaf 41. divide the Right 
Line A B into 5 equal Parts, as\was required. 


Propoſition 11, 


Two Right Lines being given, to find a a Mean pro- 

pertional between them. 
LR 

Let the two Right Lines given be D B and' 
CB, which let be made into one Line as CD, 
which being biſeCted the Point of biſeCtion is A, : 
from which as from a Centre deſcribe the Arch 
CE D, and from the Point. B erect the Perpendi- 
cular BE, ſo ſhall B E, be the Mean proportional 
Fequired3 for, BC'BE :: : BE: I. --- 


Propoſition ITI. 


Ow Right Lines being given, to find a fourth 


proportional. 


Let the three given Lines be-AB. B C, and 
AD. Fiz: 5. to which a fourth proportional is 
required : draw AE at any Acute Angle, to the 
Line AD in the Point 4; and make DE paral- 
ſel to BC, fo ſhall AE be the fourth proportio- 
nal required ; for, AB.BC:: AD. AE. 


Propoſition IV, 


Upon a Right Line grven, to make a r19ht - lined | 
An; the, - to an Angle given. 


Let it be required upon the Line CD in Fig. 6, 
| Rn | to 


tf 


L, 
to make an Angle, equal to the Angle DAE in 
Fig. 5. From the Point A as a Center, at any EX- 


og Set 


| rent of the Compalles delcrihe the Arch + < U > 


berwcen the ſides of the Angle given, atid with 
the ſame extent deſcribe the Arch # L from 


| the Point D, and then make # L equal to B&G, 


then draw the Line D L, lo ſtailthe Angle CD Z 
be equal to the Angle DA E given, as Was re- 
quired. 


J—_—Y a PIT 


CHAP. 11 


CCC 


Of Figures in the general , more particularly of 4 
Circle and the affettions thereof. 


Itherto we have ſpoken of the firſt kind of 

Magnitude, that is, of Lines , as they are 

conſidered of themſelves , or amongſt theny 
_—_ 

The ſecond kind of Magnitude is that 
dich; is made of Lines , that is, a Figure con: 
fiſting of breadth as well as length , and this 15 
otherwile called a Superficies. 

3. And ina Superhcies there are three chings 
to be conlidered. 1. The Termor Limit.: : 2. 
The middle of the Term. © 3. The Thing of 
F] Igure made by the 'Lerm or Limit. 

4. The Term or Limit is that which compre. 
hendech and bounderh the Figure, 1t 1s common- 
ly called the Perimeter or Circumference. 

5- The Term of a Figure } IS elLNEr Simple or 
VATIOUS, 

6, A Simple Term is that which: aoth conll 8 
WI a pam Line, and is properly -called! a Cay . . © 
4” cumference 
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cumference or Periphety' A Periphery therefore, 
1s the Term of a Circle or moſt Simple Figure. 

7. A various Term is that which hath bending 
or crooked Lines, making Angles, and may there- 
fore be called Angular. 

8. The middle of Term is that hich 1s the 
_ Center of the Figure; for every Figure, whe- 

taer Triangular, Quadrangular, or Multangular, 
hath a Center as well as the Circular, diftering in 
in this, that the Lines in a Circle drawn from the 
Center to the Circumference are all equal, but in 
other Figures they are not equal. 

o. The Thing or Figure made by the Term 
or Limit, is all that Area or ſpace which is inclu- 
ded by the Termor Terms. And here it is ro be 
 obſerven, that the Term of a Figure 1s one thing, and 
the Figure it ſelf another ; for Example, A Per iphe- 
ry 1s the Term of a Circle, ' but the Circle it Jelf is not 
properly the Periphery, but all that Area or ſpace 
which u included by #he Periphery, for a Periphery ts 
nothing but a Line, but the Circle is that which 1s in- 

cluded by that Line. 

10. As the Term of a Figure 1s either Simple 
or Various ; ſo the Figure it {elf 1s either Simple 
and Round, or Various and Angular. | | 

tt. A Simple Figure is that which 1s contained 
by a Simple or Round "_ and 1s either a Circle 
or an Ellipſis. 

12. A Circle therefore 1s ;ſach a Fi 1gure which 
is made by a Line fo drawn into it {elf, as thar it 
is every where equally diſtant from the middle 
or Center. 

13. An Elipfis is an oblong Circle. 

14. In a Circle we are te conſider the affecti- 
ens which areas it were the Parts or SeCtions 
DIS hereof, 
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thereof, as they are made by 'the various applicar | 
tions of Right Lines. | 
15. And Right Lines may be applied unto a 
Circle, either by drawing them within, or with: . 
out the Circle. 
' 16. RightLines inſcribed within a OE are 
either ſuch asdo cut the Circle into two equal or 
unequal Parts,as the Diameter and leſſer Chords, 
or ſuch as do cut the Diameter and leſler Chords 
into two equal or UNeYA Parts, as the Rightand 
ans Sines. 

7. A Diameter 1s a Right Line drawn 
Sena the Center from one fide of the Cir- 
cumference to the other, and divideth the Circle 
Into two equal Parts, As in Fig. 7. T he Right Lane 
GD drawn throuch the Center B is the Diameter of 
the Circle GE DL dividing the ſame into the two e- 
qual Parts GED, and GLD: and this is alſo called 
the greateſt Chord or Subtenſe. of 

18. A Chord or Subtenſe is a Ri tzht Line in- 
icribed. 1n a Circle, dividing the ſame Into TWO 
equal or unequal Parts; if it divide the Circle into 
two equal Parts, it 1s the ſame with the Diameter, 
but if it divide the Circle into twounc: qual Parts 1t 
is leſs than the Diameter,and 1s the Chord or Sub- 
tenſe of an Arch leſs than a Semi-circle, and alſo 
of an Arch greater than a Semi-circle. As za the 
former Figure, the Rioht Line 3 A K divideth the 
Circle into two ancqual Parts , and 15 the Chord or 
Subtenſe of the Arch CD K, leſs than a Semi-circle, 
and of the Arch C05K rreater than a Semi-circle : 
and, theſe are the Lines which divide the Circle tanto 
two equal or unequal Parts. And es they  drvide the 
Circle into two equal Parts , fo do they alſo divide ons 
another ; ; The leſſer Chords when they are divided by 

b the 
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the Diameter into two equal Parts, thoſe Parts are 
called Right Sines, and the two Parts of the Diame- 
ter made by the Interſection of the Chords are called 
_ Sines. | 

. Sines are right or verſed. | 

4 Right Sines are made by being beſected, 
by theDiameter, and are twofold, Sinus totmm the 
whole Sine or Radius, and this is the one half of 
the Diameter, as the Lines BE or BD, azd all Lines 
arawn from the Center to the Circumferece. 

21. Sinus ſimpliter, or the leſſer Sines, are the 
one half of any Chord leſs than the Diameter, as 
 #n the former Figure CA or AK, which are the equal 
Parts of the Chord CA K, are the Sines of the Arth- 
'es CD. and DK leſs than a Quadrant, and alſo the 
Sines of CE G and KLG greater than'a Quadrant. 

22.. Verſed Sines are the Segments of the Dia- 
meter , made by the Chords interſccting it, at 
Right Angles, as AD #5 the verſed Sine of (; D or 
DG nd the other Segment AG 15 the verſed Sine of 
the Arch CEG or KLG. 

23. The Right Lines drawn without the Cir- 
cle are two, the one touching the Circle, and 1s 
called a Tangent, and the other cutting the Cir- 
cle, and 1s calkda Secant. 

24. A Tangent is a Right Line touching the 

_ Circle, and drawn perpendicular to the Diame- 
ter, and extended to the Secant. 
25. A Secant 1s a Right Line drawn from the 
Center through the Circumference, and extended 
to the Tangent. As 1n the former Figure, the 
Right Line DF is the Tangent of the Arch CD, 
and the Right Line B'F 1s the Secant v4 the fame 
Arch C1 D. 
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Propoſition 1. 


The Arch of a Circle beins given to deſeribe the. 
whole Periphery. EO rs 


Let ABC be an Arch given, and let the Cir-' 
cumference of that Circle be required. Let there 
be three Points taken in the given Arch at plea-' 
ſure, as A, B, C; open your Compalles to more 
than half the diſtance of 4, B, and ſetting one 
Foot in A deſcribe the Arch of a Circle, and the 

_ Compaſles remaining at the {ame diſtance, ſet- 
ting one Foot in B, deſcribe another Arch ſo as it 
may cut the former in two Points, ſuppoſe G, 
and #, and draw the Line H G towards that Part 
on which you {uppoſe the Center of the Center 

_ of the Circle will fall. 

In like manner , opening your Compaſles to 
more than half your diſtance of B, C, deſcribe 
two other Arches from the Points E and C, cut- 
ting each other in E and F, then draw the Line 
E F lll it interſect the former Line HG, ſo ſhall: 
the Point of Interſection be the Center of the 
Circumference or Circle required, as in Fig.  * 
may be ſeen, 


Propoſition II. 


The Conjugate Diameters of an Ellipſts being given, 
to draw the Ellipſts. 


Let the given Diameter in Fiz. 24. be LB and 
E D, the greatelt Diameter. L B being biſected in 
the Point of Biſetion,, erect the Perpendicular 


12 -Paactical Geometry3 
A D. which let be half of the leſſer Diameter 
E D, then open your Compaſles to the extent of - 
AB, and ſetting one Foot in D, with the other 

 makga mark at and MN in the Diameter B L, 
then cutting a thred to the length of B L, faſten 
the tired with your Compaſles in the Points 1V 27, 

_ and with your Pen in the infide of the thred de- 

1cribe the Arch B F X L, fo ſhall you deſcribe the 
one half.of the Ellipſis required, and turning the 
'Thred on the other ſide of the Compaſles, you 
may with your Pen in the ike manner deſcribe the 
Other half of the Ellipſis GB HJ L. » 


——_— 


—_—— 


GAP. 
Of Triangles. 


Itherto we have ſpoken of the moſt Simple 


Figure, a Circle. Come we now to thoſe - 
Figures that are Various.or Angular. 
2. Andan Angular Figure is that which doth 
 conliſt of three or more Angles. 


oy \ 


3. An angular Figure conſiſting of three 
Angles, otherwiſe called_a Triangle, 1s a Super- 
'ficies or Figure coniprehended by three Right 
_ Linesincluding three Angles. 
4. ATriangle may be conſideredeither in re- 
ſpect of its Sides, or of its Angles. 
_ - 5. A Triangleinreſpect of its Sides, is either 
Tfopleuron, Iſoſceles, Or Scalenum. ” 
' 6. An JIſopleuron Triangle, is that which hath 
threeequal ſides. An 7ſoſcecles hath two equal Sides. 
And a Scalenwmn hath all the three Sides unequal. 
- 7. A Triangleiareſpett of its Angles is Right 
or Oblique. _ 8. A 
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8, A Right : £4jS Triangle is that which 
w_ one Right Angle and two Acute. 


1 . An Oblique angled I riangle ,- is either 
« Athis or Obtule. _ 
be 10. An Obliqueacute angled Triangle, is that \ 


- which hath-all the three Angles Acute. 
11. An Oblique obtuſe angled Triangle , is 


4 that which hath one Angle Obtule, and the other 
e 
two Acute. | 
e : | 
- Propoſition EF. _ 
| F 
Upon a Right Line given to make ar Iſopleuron 
or an Equlateral Triangle. ; 
In Fi. 8. let it be required to make an Equila- 
_ teral Triangle upon the Right Line 4B. Open 
| your Compalles to the extent of the Line given, 
_ FF and ſetting one Foot of your Compalles in 4, 
x make an Arch of a Circle above or beneath the 
-40 Line given, then ſetting one Foot of your Com- 
h paſſes in B, they being full opened to the ſame 
extent, with the other foot draw another Arch 
| of a Circle croſling the former, and from the In- 
2 terſection of thoſe Arches'draw the Lines AC 
- | and 43, fo ſhallthe Triangle AC3 be Equilate- 
_ ral as was deſired. 
o Propoſition IT. 
Iy 


Upon A Right Line grvuen f0 make an l{oſceles Tri- 
angle, or a Triangle having two Sides equal, 

In Fep, 8. Ict AB be the Right Line given, 
from the Points A and B as from two. Centers, 
but at alcller extent of the Compalles than 4 gf, 

i | | 


Ty you __ have AB the greateſt Side, at a 
greater extent ;, it you would have it to be the 
teaſt Side, deſcribe two Arches cutting .one ano- 
ther, as at F, and from the Interſetion draw the 
Lines AF, and F B, fo ſhall the Triangle AF B 
have two equal Sides, as was required. 


Propoſition 3. 


To make aScalennm T rians ole, or a Triangle whoſe 
three Sides are unequal. 


InFig. g:letthe three unequal Sides be EFG 
obs AB equal to one of the given Lines, ſup- 

- PpoleG,and from Aas a Center, at the extent of 

E deſcribe the Arch of a Circle: , In hke manner 

from B at the extent of F deſcribe another Arch 
mterlecting the former, then ſhall the Right 
Lines AC.CB and B A comprehend a Triangle, 
whoſe three lidles {hall be unequal,as was required. 


——_——_—_—__ 
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CHAP, IV. 


Of Quadranoular and Multangular Figures, 


We have ſpoken of Triangles or Figures con- 
ſiſting of three Angles, come we now to 
thoſe that have more Angles than three, as the 
) Quaarar gle, Quinquangle, $, exangle, CC. 
—. 2. A Quadranele 18 a Figure or Superficies , 
which is bounded with four Right Lines. 
2. A Quadrarnzle 1 1s either a Parallelogram Or a 
Trapezium. W 
te A Paralllooram 1 ISA Quadranol: wW hoſe oppo! 
Fj lite 


ſite Sides are parallel having equal diſtances from 
one another in all Places. 
. A Parallelogram is either Right angled or 
Oblique. 
6. A Right angled Parallelogram, 1s a Ouadran- 


Fe whoſe four Angles areall Right, and is either | 


Squareor Oblong. 

7. A Square Parallelogram doth conſiſt of four 
equal: Lines. "The Parts of a Square are, the 
Sides of which the Square 1s made, and the Dia- 
gonal or Line drawn trom one oppoſite Angleto 
another through the middle of the Square. 

8. An Oblong is a Right angled Parallelogram, 
_ two longer and two ſhorter Sides, 

. An Oblique angled Parallelogram, 1s that 
hoſe Angles are all Oblique, and is either a 
Rhombus Or a Rhomboades. 

10. A Rhombus is an Oblique angled and equt- 
lateral Parallelogram. 

11. A Rhomboides 1s an Oblique angled and 
mnequlateral Parallelogram. 

12. A Trapezinum s a Quadranoular Figure 
whoſe Sides are not all. parallel ; it 1s Ge 
Right angled or Obl:que. 

13. A Right angled Trapezwum hath two op- 
polite Sides parallel, but unequal, and the Side 
between them perpendicular. 

14. An Obhque angled Trapezium is a Qua- 
drangle, but not a Parallelogram , having at lealt 
two Angles Oblique, and none of the Sides pa» 
_ 

. Thus much concerning Quadrangles Or 
the ſided Figures. Figures confilhng ot more ' 


_ than four Angles are. almoſt infinite, but are re- 


ducible unto two ſorts , Ordinate and Regular, 
er-Inordinate and Irregular. 16, Or- 
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116. Octinate a | Regular Polys 7018 are at 
as are contained by equal Sides and Angles , as 
the Pertagon, Hexagon, and ſuch like. 

\-- Inordinate or irregular Polygons , are ſich 


| a8 are contained by unequal Sides and Angles. 
| The conſtruftion of theſe Quadrangular and 


Multangular Figures 1s explained in the Per: 
tions following. 


| Propoſition l, 


© Upon a Right Line given to bherie a Right ans 
ok Parallelog gram. whether Square or Oblong. 

In F:2, 10. let the given Line be 4B, npon 
the Point A eredt the Perpendicnlar A D equal 
to AB if you intend to make a Square, but long- 
er or ſhorter, if you intend ain oblong, and upon” 


the Points D-and B at the diſtance of AB and 


AD deſcribe two Arches interſefting one ano- 
ther , and from the Interſeftion draw the Lines 
ED and E B, ſoſhall the Right. angled Figure 
AE be aSquare , if AB and AD be equa , 0- 


. therwiſe an Oblong, as was deſired. 


Propoſition I1. 
To aeſcrive a Rhombus or Rhomboides. | 
In Fig. 11. To the Right Line AB draw. the 


Line 4 D at any Acute Angle at pleaſure , equal 
to 4B if you intend a Rhombys, longer or ſhort- 


erif you intend a_Rhomboides', then upon your 
* Compalles to the extent-of A D and upon B as 


aCenter deſcribe an Arch ; in like manner, at the 


Font: of 4B upon D as a Center deſcribe an- 
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other Arch interſeCting the former , then draw 
the Lines E Dand E B, foſhall AZ be the Rhom- 
bus Or Rhomboides, as was required. 


- Propoſition IL 


 Upmna Right Line given to make a Reovlar Peni- q; 
tagon; or five ſided Figure. oY 


In Fig. 12. Let the given Line be AB, upon 
A and B as two Centets deſcribe the Circles 


_ EBGHand CAGK, then open your Compalles 
2 to the extent of B C, and making & the-Cen- 
1 | © deſcribe the Arch Z AF XK, then draw the 
; Lines KFE and HFC : ſo ſhall AE and BC 
| be two ſides of the Pentagon delired, and opening 


4 | your Compalles to the extent of 4 B , upon E 
' andCcC as twoCenters deſcribe two Arches inter- 


p {ecting one another, and from the Point of Inter- 
h Hection draw the Lines E D and DC, 1o ſhall the 
is Figure A Band DE be.the Pentagon required. 
Propoſition I V. 

o | —_ 

To make a Regular Pentagoit ad Decagon in 4 

&ven Circle. 

os In Fig. 13. uponthe Diameter C AB deſcribe 
F theCircle CDB L, from the Center Aerect the 
4 Perpendicular 4 D, and let the Semidiameter 
'S AC be biletted, the Point of Biſe&tion is E, let 5 
o | he diitance FD from E to G, and draw the _ "I 
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Propoſition V. 
In 7 Circle given to deſcribe a Reoular Hexagon. 


The ſide of a Hexagon 1s equal to the Radins of a 
Circle, the Radins of a Circle therefore: being 
ſix times applied to the Circumference, will give 
you ſix Points, to which Lines being drawn from 


Point to Point, will conſtitutea Regular Hexagon, 
as was deſired. bn 


Propoſition VI. 


| In a Circle given to deſcribe a Reoular Hepta- 
£01 or Figure conſiſting of ſeven equal ſides. 


The fide of a Heptagon is equal to half the. 
fide of a Triangle inſcribed in a Circle, having 
therefore drawn an Hexagon in a Circle , the 
Chord Line ſubtending two ſides.of the Hexagon 
lying together, is the {ide of a Triangle inſcrib- 
ed in that Circle, and half that Chord applied 
ſeven times to the Circumference, will give ſe- 
ven Points, to which Lines being drawn from that 
Point, will conſtitute a Regular Heptagon, as 1N 
Fig. 14.15 Plainly ſhewed. 
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Gt HAPPY; 


Of Solid Badies- 


r Aving ſpoken of the two firſt kinds of 
Magnitude, Lines and Superficies, come we 

now tothe third, a Body or Solid. 
2. A Body or Solid is a Magnitude conliting 


of 25 breadth and thicknefs: 


. A Solid 1s elther regular or irregular. 
4. That is called a regular Solid , whoſe Baſes, 


Sides and Angles are equal and like. 


5. And this either Simple or Compound. 

6. A ſimple regular Solid, is that whith doth 
conſiſt of one only kind of Superficies. | 

7. And this is either a Sphere or Globe, or a 
plain Body. 

3. AGlobe is a Solid included by one round 
and convex Superficies, in the middle whereof 
there is a Point, from whenceall Lines drawn to 
on Circumference are equal. 

. A ſimple plain Solid, is that which doth 
a of plain Superficies. 

10. A plain Solid 1s either a Pyramid, a 
Priſm, or amixt Solid. 

11. A Pyramid is a Solid, Figure or Body, 
contained by ſeveral Plains ſet upon one right 
Iin'd Baſe, and meeting in one Point. 

12. Of all the ſeveral forts of Pyramids , 
there is but one that is Regular, to wit. a T etrahe- 
dron , or a Pyramid confiſting of four regular 
or equilateral Triangles ; the form whereof ( as 
It may be cutin Paſthoard) may be concelved by 


Figure ] S-. EET, 
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ww. * 'Paactical Geometrps 
. A Priſm 1s a Solid contained by ſeveral | 
Plaits, of which thoſe two which are oppoſite, 
are equal, like and parallel, and all others are 
rn ( | 

4. APriſm is either a Pentahearon, a Hexahe- 
= or a Polyhedron, 

. A Pentahedron Priſm, is a Solid compre- 
headed of five Sides, and the Baſea Triang 8le, + as 
Fir. 16. 

Py An Hexahedron Priſm , 1s a Solid com- | 
prehended of fix Sides, and the Baſe a Quadran- 
le, as Fig. 17 

--17.. All Heleow Priſm, is diſtinguiſhed 
into a Parallelipipedon and a T rapezium. 

© 18. An Hexahedron Priſm called a Trapezzum 
is a Solid; whoſe oppoſites Plains or Sides, are 
neither oppo te nor equal. 
i9. A Parallelipipedor 1s either right angled or 
oblique. 

20. Aright angled Parallelipipedon is an Hexa- 
hedron Priſm , comprehended of right angled 
Plains or Sides 5 and 1t 1s either a Cube or an Ob- 

Ton | 
pi . A Cube 1s ar ht angled Parallelipipedon j 
comprehended of fix equal Plains or Sides. : 

22. An Oblong Parallelipipedon, 1s an Hexahe- 
dron Priſm, comprehended by unequal Plains or 
Sides. 

23. An Oblique angled Parallelipipedon , is an 
Hexahedron Pritm , compr chended of Ovlique 
Sides. 

24. A Polyhedron Priſm, is a Solid COMmPre- 
'kended by more than ſix Sides, and hath a mul- 
tangled Baſe, as a Quincanzle, Sexangle, © c. 


, 25: A. regular compound or M1xt Solid, 1s ſuch | 
by a gold 


25S he 


w \ the Irt of Surveying; - 


Al & 2 Solid as hath its Vertex | in the Center, and = 
ſeveral Sides expoſed to view,-and of this ſort 


« i thereare only three; the Oftohedron, the 1coſuhe-. 
| dron, of both which the Baſe is a Triangle; and 
. 8 the Dodecabedron , whoſe Baſe 18 a Oz incangle.. 

26. An.Otohedroz 1s a Solid Figure which 1s 
>. | contained by eight equal and equilateral Trian- 
1s il gles, as In Fg. 15. 


27. An Falphedron is a Solid, which is- con- 
1. I tained by twenty: equal and equilateral Trian- 
8 gles, as Fe. 19. 
28. A Dodecahedron is a Solid, which is con- 
qd I tained by twelve equal TE FAgens, equilateral and 
| equiangled, as in Fg. 20. 

29. A regular compound Solid, is ſuch a So- 


hs IM lid as is Comprehended both by plain and circy- 
lar Superficies , and this 1s either a Cone-or a_ 
B Cylinder. 
30. A Cone is a Pyramidical Body, hal: 
F? Baſe i IS a FACENG, or it may be called a round Zr 


31. A Cylinder is a round Column every 
J where comprehended by equal Circles, as Fig. 
AY 22. ig 


w 32, Irregular Solids are ſuch , which come 
,_ | »ot within theſe defined varieties, as Ovals, Fru- 
i ftums of Cones, Pyramids, and ſuch like. 

And thus much concerning the deſcription of, 
<4 the ſeveral ſorts of continued Quantity , Lines, 
oy Plains. and Solids; we will in the next place 

conſider the wayes and means by which the Di- 
._ I cntions of them may be taken and determined, 


;_ | audfirſt we will ſhew the meaſuring of Lines. 


© 3 CHAP. 
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CHAP. VL 


Of the Meaſuring of Lines both Right and Circular, | 


| SN Magnitude muſt be meaſured by fome | 
known kind of Meaſure; as Lines by Lines, | 
Superficies by Superficies, and Solids by Solids, as | 
if I were to meaſure the breadth of a River, or | 
height of a Turret, this muſt be done by a Rihe f 
Line, which being applied to the breadth or 
height deſired to be meaſured , ſhall ſhew the 
Perches, Feet-or Inches, or by ſome other known 
meaſure the breadth or height deſired: but if the | 
quantity of ſome Field or Meadow, or any other 
Plain be deſired, the number of ſquare Perches 
muſt be enquired; and laſtly , in meaſuring of 
Solids, we muſt uſe the Cube of the meaſure uſed, 
that we diſcover the number of thoſe Cubes 
that are contained in; the Body or Solid to be 
meaſured. Firſt, therefore we will ſpeak of the 
"feveral kinds of meaſure, and the making of fuch | 
Inſtruments, by which the quantity of any Magni- | 
tude may be known, 
2, Now for the meaſuring of Lines and Su- | 
perficies, the Meaſures in uſe with us, are Inches, | 
F Gi Yards, Flls and Perches, 
3. An Inch is three Barley Corns in lengeh, 
nd i is either divided into' halyes and quarters, | 
which is amongſt Artificers moſt uſual , or into # 
ten equal Parts , which is in meaſuring the moſt | 
uſeful way of Diviſion. ; 
4. A Foot containeth twelveInches in length, | 
and is commionly ſo divided ; but as for ſuch # 
things as are to be mcalurefl by the Foot, Pere far | 
eUter Þ 
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T better for uſe, when divided into ten equal Parts, 
T and each tenth into ten more. 
F <5. A Yard containeth three Foot, and is com- 
W monly divided into halves and quarters,the which 
'& for the meaſuring of ſuch things as are uſually 
& ſold in Shops doth well enough, but in the mea- 
# ſuring of any Superficies , it were much- better 
, 7 to be divided into 10 or 100 equal Parts. 
.F 6. An Ell containeth three Foot nine Inches, 
aud is uſually divided into halves and quarters, 
| and needs not be otherwiſe divided, becauſe we 
| have no uſe for this Meaſure, but in Shop Com- 
- modities. | 
7. A Pole or Perch cotaineth five Yards and 
. an half, and hath been commonly divided into 
Feet and half Feet. Forty Poles in length do 
make one Furlong, and eight Fuxlongs in length 
do make an Engliſh Mite, and for theſe kinds of 
of lengths, a Chain containing four Pole, divided 
| by Links of a Foot long, or a Chain of fifty 
Foot, or what other lerfgth you pleaſe, is well 
enough, but in the meaſuring of Land, in which 
the number. of {quare Perches is required; the 
Chain called Mr.: Gunters, being four Pole in 
length divided into 100 Links, is not without jult 
reaſon reputed the moſt uſeful. 

8. The making of theſe ſeveral Meaſures 1s 
not difficult, a Foot may be made, by repeating —\, 
an Inch upon a Ruler twelve times, a Yard 1s Hhrrce/ 
exzkt Foot, and ſo of the reſt; the Subdiviſtion 
of a Foot or Inch into halves and quarters, may 
be performed by the ſeventeenth of the firſt; and - 
into tenor any other Parts by the firſt Propoſition .. 
of the firſt Chapter, and all Scales of equal Parts, 
of what ſcantling you do deſire. And this I 

C 4 think 
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- think is as much as needs to be ſaid concerning 
the dividing of ſuch Inſtruments as are uſeful in 
the Na r= Right Lines. 

. The next thing to be conſidered is the mea- 
furing of Circular Lines, or Perfect Circles. 

109. And every Circle is ſuppoſed to be divi- 
dedinto 360 Parts called Degrees, every Degree 
into 60 Minutes, every Minute into 60 Seconds, 
and fo forward this diviſion of the Circle into 
360 Parts is generally retained , but the Sub- 
diviſion of thoſe Parts, ſome would have be thus 
and 100, butas to our preſent purpoſe either may 
be uſed , moſt Inſtruments not exceeding the 
fourth part « of a Degree. 

11. Now then a Circle may be divided into 
- 360 Parts 'in this manner ; 'Having drawn a Dia- * 
meter'through the Center of the Circle dividing 
the Cirtle into two equal Parts, croſs'that Dia- 
meter' with another at Right Angles through the 
Centerof' the Circle alſo, ſo ſhall the Circle be 
divided into ſour equal Parts or Quadrants, each 
Quadrant containing: go: Degrees , as 'n Frg. 7 
GE.ED. DL and' LG, are each of them Fen | 
Degrees ; and the Radix of a Circle being equal 
to the Chord of the ſixth Part thereof; thar is to 
the Chord of 60 Degrees , as in Fig. 14; if you 
' ſet the Radis GB from L towards G, and alſo 
from G towards L, th&Quadrant G L w ill be ſub- 
divided into three equal Parts , each Part con- 
taining 32 Degrees, G2. 30. MH 30 and HL 
30, the like may be done in the other Quadrants - 
alſo; ſo will the whole Circle be divided into 
twelveParts, each Part containing zo Degrees. 

Andhecauſe the ſide of a Pentagon inſcribedin a 
Circle is equal to the Chord of 72 Degrees, or 


: "8 


bad \Jj 


+. the Art of Surveyitig. 


i Part of 360, as in Fig. 13. therefore if 
you ſet the Chord of the firlt Part of the Circle 
given from G to Lor L to G, iN Fig. 7. you will 
have the Chord of 72 Degrees, , and the ference 
between G P72 and G H601s HP 12, which be- 
ing bileCted, will give the Arch of 6 Degrees, and 
the half of fix will give three, and {6 the Circle 
will be divided into 1295 Parts, each Part con- 
| taining three Degrees, to which the Chord Line 
being divided into three Parts, the Arch by thoſe 
equal Diviſions may be alſo divided , and fo the 
whole Circle will be diy ided 1nto 360, as Was de- 
fired. 
' 12. ACircle being thus dividedinto 360 Parts, 
the Lines of Chords, Sines, Tangents and Secants, 
are ſo eahily made (if what hath been ſaid of them 
in the Second Chapter be but conſidered) that't 
think it needleſs toſay any more concermng their. 


Conſtruction, but ſhall rather proceed unto their 
Oy 


. And the uſeof thoſe Lines andother Lines 
of pe Parts we will now ſhew 1n circular and 
right lined Figures ; and firſt in the. meanuring 
of a Circle and Circular Figures, 
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CHAP. VII: 
Of the Meaſuring of a Circle, 


THe ſquaring of a Circle, or the finding of a 
- Square exactly equal to a Circle given,is that 
which many have endeavoured , but none as yet 
have attained:Yet Archimedes that Famous Mathe- 
matician hath ſufficiently proved, That the Area of 
a Circle 1s equal to a ReQangle made of the Re- 
a: and half the Circumference : Or thus, The 
Area of a Circle is equal to aReQangle made of 
the Diameter and the fourth part'of the Circum- 
ference. For Example , let the Diameter of a 
Circle be 14 and the Circumference 4.4; if you 
multiply half the Circumference 22 by 7 half the 
Diameter, the ProduCt is 154; orif you multiply 
11 the fourth part of the Circumference, by 14. 
the whole Diameter, the Product will ſtill be 
t54. And hence the Superfſicies of any Circle 
my be found though not exactly,yet near enough 
for afy uſe. . .- £ 2 
2. But Ludolphus Yan Culen finds the Circum- 
ference of a Circle whoſe Diameter is 1. oo to be 
* 3.14159 the half whereof 1. 570g5; being mul-. 
tiplied by half the Diameter 50, &c. the Product 
Is 7. 85394 which 1s the Area of that Circle, and 
from theſe given Numbers, the Area, Circumfe- 
rence and Diameter of' any other Circle may be 
_ found by the Proportions in the Propoſitions fol- 
lowing. ps Fe 


Propoſition 
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Propoſition l, 


The Diameter q- a Circle being given to find the 
Cireumference, ©: 


 As1.to3. 14159: ſo is the Diameter to the 
Circumference. Example. In Fig. 13. Let the 
Diameter 7 B be 13.25. Ifayas1.to3. 14159. 
ſo 1B. 13.25 to 41.626 the LEOERy of 


that Circle. 


Propoſition IT. 


The Doemtter of a Circle being given to find the 
Superficial Content. 


As 1. to 58539; ſois the Square of the Dia- 
meter ors to the Superficial Content required. 
Example, Let the Diameter given be as before 1B 
I3.25 the Square thereof is 175. 5625 therefore, 

As 1.to 78539: ſo 175. 5625 to 137. 88 the 
Superficial Content of that Circle. * 


Propoſition I1L 
The Circumſerence of a Circle being Lrven, fo fond 


the Diameter. 


This is but the Coiverſe of the firſt Propoſiti- 
on : Therefore as 3.14159 is to 1 : ſo is the 
Circumference to the Diameter; and making the 
Circumference an Unite, -t 1s. 3. 14159- 1 2: } 
1. 318308; and {o an Unite may be brought into 


the firſt place. Example , Let the given Cir- 
cumference 
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cumference - be 41. 626. I ſay : 
As 1. to 318308: ſo 41.626 ta 13. 256 the 
Diameter required. 


Propoſition IV. 


' The Circumference of a Circle beins given to find 
: the Superficial Content. 


As the Square of the Cara fice of a Cir- 
cle given is to the Superficial Content of that 
Circle: ſo is the Square of the Circumference 
of another aide bs to the Superficial Con- 
tent required. Example , As the Square of 
3. 14159 1sto 7853938: 10 1s 1. the Square. of 
another Circle to 079578 the Superficial Content 
required, and ſo an Unite for the moſt eaſe work- 
_ Ing may be brought into the firſt place : Thus 
the given Circumference being 41. 626. I ſay, ' 

As 1. to 0.79578: ſoisthe Square of 4.1. 626 
to 1 37- 38 the Superficial Content required, 


- Propoſition V. 


| The nfl Content of a Circle being given, 
to find the Diameter. 


This 1s the Converſe of the ſecond Propofiti- 
on, therefore as 78539 1s to 1. ſo is the Superfici- 
al Content given, to the Square of the Diameter 
required. And to bring an Unite in the firſt 
PRC * I ſay. | 

- AS 5853978. 1: I, I. 27324 1 and there- 
fore if the Superficial Content given be. 1 37.88, 
to find the Diameter : SHY I 7: 
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As 1. to 1.27324: 10. 137.88 to 175 $625 
' whoſe Square Root 1s 13. 25, the Diameter 
| ſought. 


' Propoſi tion VI. 


The Superficial Content of a Circle being given, tg 
find the Gircumference. 


This is the Converſe of the Fourth Propoſiti- 
on, and therefore as 079578 isto 1 : fo isthe Su- 
perficial Content given, to the Square of the Cir- 
cumference required, and to bring an Unite in the 
firſt place: I ſay, 

As 079578. 1 :: 1. 12.5664, and therefore 
if the Cecil Content given be 137.88, to 

find that groping : I'fay, 

As 1. to 12. 5664: ſoisthe 137.88to 1732.7 
whoſe Square Root i is 626 the Circumference. 


Propoſition VII. 


The Diameter of a.Circle being oven to find the 


Side of the Square, which may be inſerivea within the 
ſame Circle. 


'The Chord or Subtenſe of the Fourth Part of 
a Circle, whoſe Diameter is an Unite, is 7071067, 
and therefore, as 1. to 7071067: id is the Dia- 
meter of another Circle , to the Side required. 
Example, let the Diameter given be 1 3. 25 to find 
the fide of a Square which may be inſcribed 1n that 
Circle: I fay, 

As 1. to 7071067 : ſo is 13.25 to 9. 3691 
the lide required, © 


| Propoſition 
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Propoſition V ITT, 


The Circumference of a Circle being given, to find 
the Side of the Square which may be mſcribed in the 
ſame Circle. | 


' As the Circumference of a Circle whoſe Dia- 
meter is an Unite, 1s to the ſide inſcribed in that 
Circle ; ſo is the Circumference of any other 
Circle, to the {ide of the Square that may be in« 
ſcribed therein. Thereforean Unite being made 
the Circumference of a Circle. 

As 3.14159 to 7071067: 1ſ01.to 225078. 

And therefore the Circumference of a Circle 
being as before 41. 626, to find the ſide of the 
Square that may be inſcribed : I ſay, 

\ As 1. to 225078 . 101841. 626 to g. 3691 the 
fide inquired. 


Propoſition 1 X. 


The Axis of a Sphere or Globe being given , to 
. fuid the Superficial Content. 


As the Square of the Diameter of a Circle, 


Which is Unity , is to 3. 14159 the Superficial 


Content , ſo 1s the Square of any other . As 
glven, to the Superficial Content required. Ex- 
ample, Let 13. 25 be the Diameter given, to-find 
the Content of ſuch a Globe : Lay, 

AS 1.to 3.14159: ſois the Square of 13. 25 
to 551. 54 the Superlicial Content required, 


Propoſition 
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Propoſition RX. 
To find the Area of an Elliplis. *y 


As the Square of the Diameter of a Circle, is 
to the Superficial Content of that Circle; ſo is 
the Rectangle made of the Conjugate Diame- 
ters inan Ellipſis,to the Area of that Ellipſis; And 
| the Diameter of a Circle being one, the Area is 
« WW 7853975) therefore in Fig. 26. the Diameters 
AC8 and BDs5 being given, the Area of the 

Ellpſes A BCD way thus be found. 
i As x. to 5853075: 1d is the Rectangle AC 
s Min ZD4oto 3. 1415900, the Area of the Ellipſes 
b required. 


CHAP-VIML- 
Of the Meaſurmg of Plain Triangles. 


H* ving ſhewed the meaſuring of a Circle, 
ns Ellipſis , we come now to Right lined - 
Figures, as the Triangle, Quadrangle , and Mul- 
tangled Figures, and firſt of the meaſuring of. 
the plain Triangles. 

2. And the meaſuring of Plain Triangles i: IS 
either 1n the meaſuring of the Sides and Angles, 
| Or ns their Area and Superficial Content. 

. Plain Triangles in reſpect of their Sides 
and Angles are to be meaſured by two forts of 
Lines , the one isa Line of equal Parts, and by 
that the Sides muſt be meaſured, the other isa 
Line of Chords, the Conitruttion whereof bon 

cen -. 


VI _ J_i\yy 


N < Pd 
. * . = A x . i» p 
- ” . % Y F WE : ” ww" . 
«a "= A. ——— 4 , os Es Sa EO , x 4 , = mo Cd a tetris es, © 
4 hog” c LE oe as —_— — — — — —  —  — & eo 4a - 
< , 5 hw. fate ot. tr ra 
bas 6 ee _— 
> —  —_———— — — 


% ” * $.. C WY "T0 Pe.» Ea #6 br aephat #ws F , k 4 i ps a "MF - WY ys a et noted Ba et a -" 4 , D 
v h 0 POV > "I; Ma FR þ : 4 s, d Fa 4 db g Wy 7 wat " (5 © <1 pn K F Mw, »r5 K ER ph $ "Eq 7 4 s þ » - aA 2 *%S yz \ \ +4 - v KL Toe 8 T- x* 4 ” ? "*. % at *% x 
ns of BK; F 0 GEE EIS 3” OM AY vos. Bot > I... = , 4 , * 43 V0 of Toit F* 
, Li WE” 4 . l us ” f EI x 
"wv, . 
- . - & 
= ” v . ' wo. 
3. wa of \ L F; *., , 
» k £ a4 
oz) \, bp c % : : . + ” P 
» p 


been ſhewed i in the ſixth Chapter, and by that the 
Angles muſt be meaſured , the Angles may in- 
deed: be meaſured by the Lines of Sines, 'Tan- 
gents or Secants, but the Line of Chotds being 
not cnly ſufficient, but moſt ready, it ſhall ſuffice. 
to ſhew how any Angle may be protracted by a 
Line of Chords, or the Quantity of any Angle 
found, which is protracted. 

16 And firſt to protract or lay down an Angle 
to the Quantity or Number of Degrees propo- 
ſed, do thns, draw a Line at pleaſure as AD in 
Figure 5, then open your Compaſſes to the Num- 
ber of 60 Degrees in the Line of Chords, and 
Tetting one Foot in A, with the other deſcribe the | 
Arch BG, and from the Point Alet 1t be requi- 
red to make an Angle of 36 Degrees: open your 
Compalles to that extent in the Line of Chords, 
and letting one Fnot in B, with the other make 
a mark at G, and draw the Line AG, 1o ſhall the. 
Angle BAG contain 36 Degrees , as Was Te- 
quired, 

5. If the Quantity of an Angle were re- 
quired, as'ſuppole the Angle B AG, open your 
Compaſſes i In the Line of Chords to the extent of 
60 Degrees, and letting one Foot in A, with the 
other draw the Arch B&, thentake in your Com- 
palles the diſtance of BG, and apply that extent 
to the Line of Chords, and it will ſhew the Num- 
ber of Degrees contained in that Angle, which 
1 our Example 1s 36 Degrees. 

. 6. In every Plain Triangle, the three Angles 
are equal to two right or 180 Degrees , there 
fore one Angle being given, the ſam of the other 
two 1s allo given , and two ARSICs being given, 
the third 1 Js given alſo. 


7. Plain 


* on; the Irt of Siirbeying: | 33. I 


-. Platt Triangles are either Right Angled Or 
oblique. 

8. InaRight Angled Plain Trian zle, one of 
the Acute Angles is the Complement of the other 
toa Quadrant or 90 Degrees. _ 

In Right Angled Plain Triangles, the Side 
ſubtending the Right Angle we call the Hypoternſe, 
and the other two Sides the Legs, thus in Fig. 5. 
AE is the Hypotenuſe, and AD and ED are the , 
Legs; theſe things premiſed, the ſeveral caſes in 
Right Angled and Oblique Ang led Plain Tri- 
angles _ be reſolved, by the Fropoliats fol- 
lowing. 

Propoſition L 


In a Rivht Angled Plain Triantle, the Angles of 
one Leg being given, to find the Hypotenule and the 
other Leg. : 

In the Right Angled Plain Triangle ADE in 

Fig. 5. Let the given Angles be DA E 36, and 
DE A 54, and let the given Leg be AD 476; 
to find the Hypotenuſe AE, and the other Leg 
E D. wH. 
Draw a Line at pleaſure, as AD, and by your 
Scaleof equal Parts ſet from A to D 476 the 
Quantity of the Leg given, then ereCt a Perpen-. 
dicular upon the Point D, and upon the Point A 
lay down your given Angle DAE 36 by the 
fourth hereof, and draw the Line AE till it cut 
the Perpendicular DE, then meaſure the Lines 
AE and DE upon your Scale of Equal Parts, ſo 
ſhall AE 588.3 bethe Hypotenuſe, and D E 345+ $ 
the other Leg, 


D. Propoſition 
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Propoſition 11. 


The Hypotenuſe and Oblique Anoles given y to 
find rhe Legs. 


Let the given Hyporenuſe be 588, and one of | 
the Angles 36 degrees, the other will then be | 
54 degrees, Draw a Line at pleaſure, as AD, and | 
upon the Point 4 by the fourth hereof lay 
down one of the' given Angles ſuppoſe the leſs, 
and draw the Lime AC, and from your Scale of 

_ equal Parts, ſet off your Hyporenuſe 588 from | 
A to E, and from the Point E t» the Line AD | 

Tet fall the Perpendicular E D, then ſhall AD be- 
ing meaſured upon the Scale be 4.76 for one Leg, 
and E D 345.3 the other. 


Propoſition III. 


The Hypotenuſe and one Leg given to find the ns | 
ples and the other Leg. | | 


| Let the given Hypotenuſe be 588. and the given | 
Leg 476. Draw a Line at pleaſure as AD, upon. © 
which ſet the given Leg from 4 to D.476, and | 
- upon the Point D, erect the Perpendicular DE, 
then open your Compalles in the Scale of Equal 
Parts tothe Extent of your given Hypetenuſe 588, 
and ſetting one Foot of that Extent in 4, movye 
the other till it touch the Perpendicular DE, then 
and there draw AE, ſo ſhall ED be 345. 8 the 
Leg inquired, andthe Angle D AE, will be found 
by the Line of Chords to be 36, whole Comple- 
ment 1s the Angle DE A. 54. 
fa S : Propoſition 
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Ptopoſi tion LV, 


The Legs proet ro find the Hypotzauſe, and the 
Oblique Angles, 


; Let one of the ive Legs be 476, and the 0- 
= ther 345.8, Draw the Line AD to the extent of 


= 476, and upon the Point D, erect the Perpendi- 


& cular DE to the extent of 345.8, and draw the 
Line AE, ſoſhall AE be the Hypotenuſe 588, and 
the Angle D AE willby the Line of Chords be 


found to be 36 Degrees, and the Angle DE A54; 
as before. 


Hitherto we have ſpoken of Right angled plain 


Triangles : the Propoſitions following Concern | 
| fachas are Oblique. 


Propoſition V. 


Two Angles in an Oblique angled plain Trick: 


being given, with any one of the three Sides, to find the 
other two Sides. 


In any Oblique angled ptain Triangle, let one 
of the given Angles be 26. 59 and the other 38, 
and let the given Side be 632, the Sum of the 
two given Angles being deducted from a Semi- | 
circle, leaveth for the third Angle 115-50 De- 
grees, then draw the Line B C 632. and npon the 
' Points B and C protract the given Angles; and 

draw the Lines B D and CD, which being mea- 
fured upon your Scale of equal Parts B D Will be 
fox:&to be 312.43, a0d BD 431, 09; 
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-N Paactical Geometry 3 
Propoſition VI. 
Two S ides in an 7 Oblique Angled Trianole being 


eiven, with an Anzle oppoſite to one of them, fo fndthe 


other Angles and the third Side, tif it be known whe- 
ther the Angle Oppoſite to the other Side given be Acute 
07 7 Obtuſe. 


In an Oblique Angled Plain Triangle, let the 
given Angle be 38 Degrees, and let the Side ad- 
Jacent to that Angle be 632, and the Side oppo- 
ſite 431. 1. npon the Line B C 1n Fig. 25. protract 
thegiven Angle 38 Degrees upon thePoint C, and 
draw the Line. DC, then open your Compaſlles to 
the Extent of the other Side gIven 431. I. and 


"ſetting one Foot in B, turnthe other about till it 


touch the Line DC, which will be in two pla- 
ces, In the Points Dand E; if therefore the 
Angle at B be Acute the third Side of the 


Triangle will he CE, according therefore to the 


Species of that Angle you muſt draw the Line 
BD er BE to compleat the Triangle, and then 


' you may meaſure the other Angles, and the third 


Side as hath been ſhewed. 
Pr apolition VIE 
T wo Sides of an Oblique Angled Plain Triangle be- 
mg given, with the Angle comprehended by them to 


find rhe other Angles and the third Side. 


Let one of the given Sides be 632, and the o0- 


ther 431. 1, andlet the Angle comprehended by 
| cam be Deg, 20, JO, GraW a-Line- at plealure ) 


as 
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oz, the Art of Surveying, 37_ 
as BC, and by help of your Scale of Equal Parts» 
{et off one of your given Sides from B to C6322 
then upon the Point B protract the given Angle 

WTF 26. 50. and draw the Line B D, and from B to D, 

{et off your other given Side 431. 1. and draw 

the Line DC, {o have you conſtituted the Triangle 

B DC, in which you may meaſure the Angles and 
the third Side, as hath been ſhewed, 


Propoſition VIIT. - 


The three Sides of an Oblique Anzled Triangle 
verng grven, to find the Angles. 


Let the length of one of the given Sides be 
632,the length of another 4.31. 1, and the length 
of the third 312.4, and Draw a Lineat pleaſure, 
as BC 1n Fig. 25, and by help of your Scale of E- 
qual Parts, ſet off the greateſt Side given 632 
from B to C. then open your Compaſles in the 
ſame Scale to the extent of either of the other 
Sides, and ſetting one Foot of your Compaſles in 
B, with the other deſcribe an occult Arch, then 
extend your Compaſles in the ſame Scale to the 
length of the third Side, and ſetting one Foot in 

| C with the other deſcribe another Arch cutting 
| the former, and from the Point of Interſection 
$ draw the Lines BD and DC. to conititnte the 
\ Triangle B DCE, whoſe Angles may be meaſured, 

Jas hath heen ſhewed. De 

1 And thusmay all the Caſes of Plain Triangles - 
Fbe reſolved by Scale and Compals, he that ' defires 
\ \yto reſolve them Arithmetically, by my Trigome- 

| / tria Britannica , or my little Geometrical Trigo-. 
nometry; only one Caſe of Right Angled Plan 
Þ#-3 Triangles 
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Trigngles which I ſhall have occafiah to uſe, in 
the finding of the Area of the Segment of a Cir- 
cle [will here how how, to reſolve by Numbers. 


Propoſition IX. 


In a Right Anoled Plain Angle the Hypote- 
nuſe and one Leg being Leven to Jon the other Leg. 


Take the Sums and difference of the Hypotenuſe 
andLeg given, then multiply the Sum by the Dif- 
ference, and of the Product extraCt the Square 
Root, which Square Root ſhall be the Leg 1 Inqut- 
RN 

Example. In Fig. 5. Let the given Hypotenuſe | 
be AE 588. 3, and the given Leg AD 476, and 
let DE be theLeg inquired. The Sim o AE 
and AD 1s 1064. 3, and their Difference 1s 1 1 2. 3 
Now then if you multiply 1064. 3 by 112. 3, the 
Product will be 119520. 89, whoſe SQuATE | Root 
1s the Leg DE. 345: HH. 


Propoſy tion X. 


The Legs of a Right Angled Plain Triangle being 
g1vea,! fo fd rhe Area or a 2 ao Content thereof, 


Multiply one Leg by the other , half the 
Produtt ſhall be the Content. Example, In the 
Right argled plain Triangle A DE, let the given 
Legs be AD 476, and DE 345, and let the Area 
vf that Triangle be required, if you "multiply 
476 by 345 the Produdt will be 164220, ang the 
half thercof 821 1091S the Area SERIPRENEI Con- 

LEN Fequii ed. 
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Propoſition RI. 


The Sides of 47 Oblique angled leis Triangle be- 
(ng given to findthe ATEA or Superficial Content therce 


= 7 


= Add the three Sides together , and from the 

B+ a1f Sum ſubtract each Side, and note their Dif- 
ference ; then multiply the half Sum by the ſaid 
Differences continyally, the Square Root of the 
laſt ProduCct, ſhall be the Content required. 

Example. In Fig. 9. Let the Sides of tho Tri- 

| Fangle ABCbe AB 29. AC 13,and BC 11 the 
| FSum of theſe three Sides 1s 44, the half Sum is 
ſ 22, from whence ſubtrafting A B 20, the Dif- 
ference 3 is 2 , from whence alſo if yOu. {ubtract 
AC 13, the Difference is 0, and laſtly , If you 
{ubtra&t BC 11 from the half Sum 22, the Diffe- 
| rence will be 11. And the half Sum 22 being 
{ multiplied by the firſt Difference 2, the Product 
| 1$ 44,and 44 being multiplied by the Second Dit- 
ference 9, the Product 1s 396, and 396 being mul- 
tiplied by the third Difference 1 1, the Product is: 
4.356, whoſe Square Root 66, 1s the Content re- 
quired. 

Or thus, from the Angle Clet fall the Perpen- 
dicular DC, fo is the Oblique angled Triangle 
ABC, turned into two right, now then if you 
meaſure DC upon your Scale of Equal Parts, he 
length thereof will be found to be 6. 6, by which 

.1f you multiply the Baſe AB 20, theProduct will 
We 132.0, whole half 66, is the 4rea of the Tre 
5 Prgke; as before. 
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The Sides of any Oblique angled Quadrang le be- 
»ng given , to find the Area or as Content 
thereef. 


Let the Sides of the Oblique angled Quadran- 

le ABE Dan Fig. 11. be given, draw the Diago- 
nal AE, and allo the Perpendiculars DC and BF, 
then meaſuring AE upon the ſame Scale by which 
the Qnadrangular Figure was protracted, ſuppoſe 
you kind the length tobe 632, thelength of DC 
112, and the length of B F' 136, it you multiply 
AE 632/ by the Half of DC56, the Product 
will be 35392 the Area of ACED. In like 
manner if: you multiply AE 632, by the half of 
BF 68, the Product will be 42976 the Area of 
ACE B, and the S1m of theſe two Products 1 Is 
the Area af ABE D as was required. 
' Or thus, take the Sum of DC 112, and BF 
136, the whichis 248, and multiply A E 632by 
half that Sum, that is by 124, the Product will be 
783683 'the Area of the Quadrangular Figur G 
ABED, as belore. 


Propoſition XIE 


The Sides of a plain irregular mulrangted Figure 
veing £rven, to find the Content: | 


In Fig. 26. Let the Sides of the multangled Fi- 
gure.' A.B.C. D. E. F.G. H. be given, and let the 


Area thereot be required , by Diagonal: dawg 


from the oppoſi te Angles reduce the Figure give 
into 
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into Oblique angled plain Triangles, and thoſe 
Oblique angled Triangles , into right by letting ' 
fall of Perpendiculars,then meaſure the Diagonals 
and Perpendiculars by the ſame-Scale , by which 
the Figure it ſelf was protraCted, the Content of 
thoſe Triangles being computed, as hath been 
W fhewed, ſhall be AF the Content required : thus 
W by the Diagonals AG, BE and EC the mul- 
tangled Figure propounded 1s converted into 
three Oblique angled quadrangular Figures , 
AFGH. AFEB and BEDC, andeach of theſe 
are divided into four Right angled Triangles , 
whole ſeveral Contents miay be thus computed. 
Let G A 94 be multiplied by half  L 27 more 
Half of KF 29, that is by 23, the Product will 
be 21, be the Areaot AHGF. Secondly, O B 
iS 11, and FN 13, their balf Sum 12, by which 
if you multiply AE 132, the Product will be 
1584 the Area of AFEB. Lhirdly, let Bp be 
i$8mD 32, the balf Sum 1s 25, by which if:'you 
multiply AE C 125 the Product will be 3125 
the * Area of BEDC, and the Sum of theſe 
Products is 6871 the Area of the whole irregu- 
lar Figure. ABCDEFG H, as was required. 


Propoſition XIV. 


= The Number of Degrees in the Sector of a Circle 
&F being orven, to find the Area thereof. 


In F:e.27. ADE% 1s the Sedor of a Circle, in 
whuch the Arch D EG, is Degrees. 23. 50,and by 
i. Prop. of Archimed, de Dimenſione Circult , the 
lenzth of half the Arch is equal to the Area of 
the Seftor of the double Arch , there the length 
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of DE or EG is equal to the Arex of the Seltor 
ADEG: andthelength or circumference of the 
whole Circle whoſe Diameter 1s 1 according to. 
Van Culen , is. 3. 14159265358979, theretore 
the length of one Centeſme of a Degree, is. 
©. 01745329259. Now then to find the length of 
any Number of Degrees and Decimal Parts, you - 
muſt multiply the aforeſaid length of one Cen- 
teſme by the Degrees and Parts given , and tne 
Produdct ſhall be the length of thoſe Degrees and 
Parts required, and the Areaof a Settor containing 
twice thoſe Degrees and Parts. Example , the 
half of DEG 23.50 is DE or EG 11.75, by 
which if you multiply 0. 01745 3290259, the Pro- 
duct will be 2050761879325, the length of the - 
Arch D E, and the Area of the Sedtor ADEG. 


Propoſition X V. 


T- - The Number of Degrees im the Seoment of 4 Circle 
being given, to Jones the Area of that Seoment. 


In F:z..-27. Let the Area of the Segment 

DEG K. be required, 10 which let the Arch 
DEG be Degrees 2.3. 50, then is the Area of the 
.$ tor ADE 2050761879325 by the lait a-_ 

| I : ESSOWE; fro which if you deduct the Area of 
the Triangle A D G, theremainer will be the Area 
"ofthe Segme it DEG K. Andthe Areaofthe Tri- 


' angle 4 D G may thus be found. D XK is the Sine of - { 
C 


-DE 11.75,which being ſought in Gellbrand's De- 
Cixal Canon 15.20364-17511 ,and AKisthe Sine of 
8 DH*178. 25, or the Coline of DE. 9999454724, 
 . - Whichbeing multiplied by theSine of D'E3the Pro- 
—— dl Het Wl DC 199 3745 344, OL if Fg unltip! y the 
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the Radius by half D F theSine of the double Arch" NY 


DEG, the Product will be 1993745 3445 as be- 
fore, and this Product being deducted from the 
Areaof the Settor ADEG 2050761879325, the 


I remainer will be 57016434375 the Area of the 
Segment DEG L, as was deſired. | 


Propoſition X VI. 


The Diameter of a Circle being cut into any Num- 
ber of Equal Parts, to fd the Area of any Segment 
made by the Chord Line drawn at Right Angles 
through any of thoſe equal . Parts of the Diameter. 


In Fig. 28. The Radim AD is cut into five E- 
qual Parts, and the Segment E DF L is made by 
the Chord-Line E LF at Right Angles to AD 
in the fourth Equal Part, or at eight tenths there-_ 
of : now then to find the Area of this Segment 


| we have given AE Radizs, and A L 8, and there- 
& fore by the ninth hereof E L will be found to be 
620000, the Sine of E D 36. 87, by whichif you 
multiply 0. 0174532, the Produdt is the Area of 
the Settor AEDF 64.3 50286, and the Area of 
the Triangle AFF 1s 48, which being deducted 
from the Area of the Sedor , the, Remainer 
16350286 is the Area of thEe825f DF L, as 
was required. And in this manner'was that Ta- 
. © of Segments made by the Chord Lines cutting 

the Radivs into 1c0 Equal Parts. , 


Another way. 


In Fir, 28. Let the Radius AD be cut int9 
10. 109 or 1000 Equal Parts, and let the Area of 
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" Buactical Geometry $ 
/ the Segments made by the Chord Lines drawn at 


Right Angles through all thoſe Parts be required: 


firſt find the Ordinates GK and M. PMN. E L, the 
double of each Ordinate', will be the Chords of 
the ſeveral Arches, and the Sum cf theſe Chords 
beginning with the leaſt Ordinate, will orderly 
g1ve you the Area of the ſeveral Segments made 
by thoſe Chord Lines , but the Diameter maſt be 
be divided into 19000 Equal Parts, becauſe of 


the unequal differences at the beginning of the 
Diameter : but taking the Area of the Circle to 


be 3. 1415926535, &c. as before , the Area of 
the Semicircle will be 1. 57079632, from which - 
if you deduct the Chord G HH I 9909999 z5 the 


Chord anſwering to 999 Parts of the Rad, the - 


remalner 1s. 1. $6879632 the Area of the Seg- 
ment GDH. And in this manner by a conti- 


-nual deduction of the Chord Lines from the Area 


of the Segment of the Circle given, was made 
that Table ſhewing the Area of the Segments of 
a Circle to the thouſandth part of the Radizs. 

- And becanſe a Table ſhewing the Area of the' 


Segments of a Circle to the thouſandrh part of 


the Radixs, whoſe whole Area is Unity , 1s yet 
more uſeful | in Common Practice, therefore from 


"this Table, was that Tablealſo made by this Pro- 


portion. | 

As.the Area of the Circle whoſe Diameter 1s. 
Unity, to wit 3.14149 is to the Area of any 
part of that Diameter, fo is Unity the ſuppoſed 


_ Area of another Circle , to the like part of that. 


Diameter. Example,the Area anſwering, to 005 
Dies of the Radizs of a Circlewhole Area 1s 
F-24 59 18 0.91354794 therefore, 


b" E424 $6265 is tO 0. 91 354794 3 So i is. 1. 
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to 290791 The ro = renin ; and the Fable 
zeing thus computed to the 1900 parts of the 

2adins, we bave enlarged it by thedifference to | 
the 5000 parts of the Radu , and conſequently 
to the ten thouſandth part of the Diameter : 'The- 
uſe of which Table ſhall be ſhewed when we come: * 
to the «Lag of Solid Bodies. 
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EH AP. 1& TOY 
| Of the Meaſuring of Heights and Diſtances. 


Aving ſhewed in-the former Chapter, how 
all plain "Triangles may be meaſured , not 
only in reſpect of their Sides and Angles , but in 
C reſpect of their rea, and the finding of the A- 
rea of all other plain Figures alſo, that which is. 
next to be conſidered, is the praCtical uſe of thoſe 
S Inſtructions, in the meaſuring of Board , Glaſs. 
= Wainſcot , Pavement, and ſuch like, as Alſo the- : 
oI meaſuring or ſurveyin of Land ; and firſt we el . 
& ſhew the meaſuring of Heights and Diſtances/ x: 37. 
FF 2. And in the meaſuring of Heights and Di-. NOTES. . 
; hace beſidesa Chain of 5o or 100 Links, eackt. | _ 
$# Link being a Foot, it is neceſlary to-have a Quas © 7 
S drant of four or five Inches Radirs, andthe larget*.. 4. aut 
the Quadrant is, the more exaQly may the Angles © 
be taken, though for ordinary Praclice, tous, OF. - ro 
five Inclies Radius will be ſufficient. ©» 5-5, | JETS 
Let ſach a Quadrant therefore be divided 30. FI 
the Limb into go Equal Parts or Degrees, an at So i 
umbred from the left hand to the right, at eve Ph 
tenth Degree, in this MANNner 19. 29. 30. 40,50 TAGEN. - 
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drant draw another Arch, which being divided by | 
help of the Limb into two Equal Parts, in the 

Point of Interſection ſet the Frgure 1. repteſent- | 
ing the Radizs or Tangent of 45 Degrees , and | 
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from thence both ways the Tangents of 63.44 WW 
Deg. 71:57 Deg: 75. 97 Deg, 78.70Deg. 80. 54 


Deg. tbat 1s, 2. 3. 4-5 and6 being ſet allo , your 
Quadrant . will be fitted for the taking of i 
Heights ſeveral ways, as ſhall be explained in the 
Propolitious following: 


Propoſition 1. 


* To find the Heicht of a Tower, Tree, or other 
Objett at one Station. | 


- At any convenient diſtance from the Foot of 
the Object to be meaſured, -as ſuppoſe at Cin Fig. 
30, and there looking through the Sights of your 
Quadrant till you eſpie the top of the Object at 
A,obſerve what Degrees in the Limb are cut by 
the Thread, thoſe Degreesfrom the left Side or | 
Edge'of the Quadrant to the Right, is the Quan- 
tity of the Angle ACB, which ſuppoſe 35 De- .4 
grees; then is the Angle B AC 55 Degrees, be-- 
ing the Complement of the forttierto go Degrees. 
"This done with your Chain or otherwiſe mea- 
 firethe diſtance from B the Foot of the Object, 
to your- Station at C, which ſuppoſe to be 125 
. Foot. Then as hath heen ſhewed in the 1. Prop. 
Chap. 8. draw a Line at pleaſure as BC, and by 
your Scale of Equal Parts, fet oft the diſtance 
meaſured from B to C 125 Foot, and upon the 
Point C lay down your Ang'e.taken by obſerva- 
_ Tion 35 Degrees, then cre&ta Perperdicular vor 
ke Me. 
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W thePoint B, and let it be extended till it cut the 
Hypothenuſal Line AC, ſo thall AB meaſured on 

| your Scale of Equal Parts, be 87. 5 Foot for the- 
eight of the Object aboye the Eye; to which 

| the Height of the Eye from the Ground being 
added, their Sumis the Height required. 


Another way. 


Let 4B repreſent a Tower whole Altitude 
you would take , go ſo far back from it, that 
| looking through the Sights of your Quadrant, 
to the top of the Tower at A the Thread may 
cut juſt 45 Degrees 1n the Limb , then ſhall the 
diſtance from the Foot of the Tower, to your 
' Station, be the Height of the Tower above the 
Eye. 

4 if you remove your Station nearer and neat- 

er to the Object, till your TI hread hang over the 
Figures 2,3.40r 5 in the Quadrant, the Height 
of the Tower at 2. will be twice as much as the 
_ Ciſtance from the Tower to the Station, at 3. 1t 
will be thrice as much, &c. As 1f removing my 
Station from C to D, the Thread ſhould hang o- 
ver 2. 1n the Quadrant, and the diltance B D 62: 
Foot, then will 124'Foot be the Height of tlie 
Tower, above the Eye, 

In like manner if you remove your Station 
backward till your Thread fall upon oneof thoſe 
F1gures 1n the Quadrant, between 45 and go De- 
gerees, the diſtance between the Foot of the 
Tower, and your Station will at 2. be twice as 
niuch as'the Height, at 3. thrice as muck , at 4+ 
tour times ſo much, and ſoof che reſt. 
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48 HBractical Geometry; 
A Third way by a Station at Random I 


Take any Station at pleaſure ſuppoſeat C, and | 
looking through the Sights of your Quadrant, 
obſerve what Parts of the Quadrant the Chread | , 
falls upon , and then meaſure the diſtance be- | 
tween the Station, and the Foot of the Object, 

_ that diſtance being multiplied by the parts cut in | 
the Quadrant, cutting off.two Figures from the | 
ProdudCt ſhall be the Height of the Object above 
the Eye. 

Example , Suppoſe 1 ſtanding at C, that the 
'Thread hangs upon 36 Degrees, as allo upon 72 
in the Quadrant whichis the Tangent of the ſaid 
Arch, and let the meaſured diſtance be CB 125 
Foot, which being multiplied by 72, the Product 
1s gooo, from which cutting off his Figures be- 
cauſe the Radins is ſuppoſed to be 100, the Height 
inquired will be go Foot, he that deſires to per- 
form this work with more exatneſs, muſt make 
uſe of the Table of Sines and Tangents Natural 
or Artificial, this we think ſufficient for our Pre- 
- tent purpoſe. 


Propoſition I1. 


To find an inaccejſible Height at two Stations. 
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Takeany Station at pleaſure as at D, and there 
looking through the Sights of your Quadrant to 
the top of the Object, obſerve what Degrees are 

cut: by the Thread inthe Limb, which admit to be 
68 Degrees, then remove batkward, till the An- 
gle taken by the Quadrant, be but halt fo much 
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2x the former, that is 34 Degrees, then is the dt- 
ſtance between your two Stations euval to the 
' Hypothenuſal Line at your firſt Station, viz. 4D. 
if the diſtance between your two Stations were x 
326 foot , then draw a Line at pleaſure as'Z _D, 
upon the Point D protract , the Angle ADB 68. 
Degrees, according to your hr{t Obſervation, and 
from your Line of equal parts {et. off the Hy- 
pothenuſal 326 Foot from D to A, and irom the 
Point A let fall the Perpendicular 4B witch he- 
ing meaſured in your Scale of Equal Parts, ihall 
be the Altitude of the Qbject inquired. 
Or working by the Table of Sincs and Tan- 
gents, the Proportion 15. 
As the Rad, isto the meaſured diſtance or 
Hypothenuſal Line A D; fo is the Sine- of the 
Angle 4DE, to the height 43 inquircd. 


Another more General way , by any two Stations 
taken at pleaſure. 


Admit the firſt Station to be as before at D, 
and the Angle by obleryation to be 68 Degrees, 
and from thence at pleaſure I remove to C, where 
obſerving aim 1 find the Angle at Cto be 32 De- 
grees, and the diſtance between the Stations 150 
Foot. Draw a Line art pleaſure as B C, and ypon 
Clay down your laſt obſerved Angle 32 Degrees, 
and by help of your Scale of Equal Parrs, let off 
your meaſured dittance from C to D 152 Foot, 
thei upon D lay down your Angle of 68 De- 
grees, according to your fir{t Obſervation , and 
S where the Lines AD and AC meet, let fall the 
wm Perpendicular A B, which being meafured in your 
1 F Scale of Equal Parts, ſhall be the height of the 
s | Objctas before, En ci c- 
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Or working by the Tables of Sines and Tan- 
gents, the Proportions. 
1. As the Sineof D AC to the Diſtance DC. 

So theSineof ACD, to the Side AD. 
| 2. Asthe Rading, to the Side AD; \othe Sine 
ADB, to the Perpendicular height AB inquired. 

- Thetaking of Diſtances is much after the ſame 
manner, bnt becanſe there is required either ſome 
alteration in theſights of your Quadrant or ſome 
other kind of Inſtrument for the taking of Angles, 
we wlll particularly ſhew, how that r may be allo 
done ſeveral Ways, 1n the next Chapter. 


hates. 


CHAP, ©. 
Of the tahias of Diſtances. 


>: the taking of Diſtances ſome make uſe of 
a Semicircle, othersof 4whole Circle, with 
Ruler and S1ghts rather than a Quadrant, and al- 
' though the matter is not much by which of theſe 
Inſtruments the Angles betaken, yet in all Caſes 
the whole Circle is ſomewhat more ready , than 
either a Semicircle or Quadrant , the which with 
its Furniture 1s called the Theodolte. 
_ 2. A pieceof Board or Braſs then about twelve 
or fourteen Inches Diameter, being made Carcular 
like a round Trencher, mult be divided into four 
Quadrants, and each Quadrant divided into 99 
Degrees, or the whole Circle into 360, and each 
Degree into as many other Equal Parts , as the 
largeneſs of the Degrees will well permit : let 
_ your Circle be numbred both ways to 360, that 
is from the right hand to the left, and from the 
left to > the right. EST - Upond 


Þ. 
n the backſide of the Circle there muſt 


3. Upo 


W be a Socket made faſt , that it may be ſet upon a 
_ legged Stafl, to bear it up itt the Field. 


. Youmulſt alſo havea Ruler with Sights fixed 


Fat cach end, for making of Obſervation, either 
gf fixed upon the Center of your Circle, or looſe, as 
HY jou ſhall think beſt; your Inſtrument being thus 

{- made, any diſtance whether acceſſible or inacceſ- 


ſible may thus be taken. 
. When you are in the Field, and ſee any 


| | Chur ch, '1 ower, or other Object, whoſe Diſtance 


from you , you deſire to know, chooſe out ſome 


| other Station 1n the ſame Field , from whence you 


may alſo ſee the Object, and meaſure the diſtance 
between your Stations ; then ſetting your Ruler 


' upon theDiameter of your Circle , ſet your In- 
 ſtrument fo, as that by the Sights on your Ruler, 


you may look to the other Station, this done turn 
your Ruler to that Obje& whoſe diſtance you de- 
fire to know, and obſerve how many Degrees of 
the Circle are cut by the Ruler,as ſuppoſe 36 De- 

grees , as the Angle ACD in Fig. 30: Then re- 
moving your Inſtrument to D, lay. the Ruler on 
the Diameter thereof, and then turn the whole In- 


 ſtrument abont till through your Sights you can 


elpythemark ſet up at your firſt Station at C; and 
there fix\your Inſtrument, and then upon the Cen- 
tre of your Circle turn your Ruler till through 
the Sights you can eſpy the Object whoſe diſtance | 
is inquired , ſuppoſe at A; and obferve the De- 
Yrees 1 the Circle cut by the Ruler, which let be 
112, which is the Angle ADC, and let the-di- 
ſtance be&tweeti your two Stations be DC'326. 
Foot; ſo have you two Angles and the ſide be- 
tween them, in a plain Triangle given, by which. 

E 2 | 19 "wK 
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to find the other ſides, the whic a by protraction 
may be done as hath been ſhewed,in the fifth Pro- 
poſition of Chapter 3. but by the Table of Sines 
and T angents, the Proportion 1s. | 

As the Sine of D AC, 1st9 DC; ſo1s the SIN 
of ACD to theSide AD. 

Or, as the Sine of P AC, 1s to the given _ 
WC: 

So is theSine of ADC to the Side AC. 

6. There isanother inſtrument called the plain 
Table, which is nothing elſe,but a piece of Board, 
IM the faſhion and bigneſs of an ordinary ſheet of 
paper, with a little frame, to ſaſten a ſheet of pa- 
Per upon it, which being alſo ſet upon a Staff, you | 
may by help of your Ruler, takea diſtance there- 
with 1n this manner. 

Having meaſured the diſtance between your 
two Stations at D and C, draw upon your paper +| 
a Line, on which having {et off your diſtance | 
place your Inſtrument at your firſt Station C, and 
laying your Ruler upon the Line {ſo drawn there- 
on, turn your Inſtrument till through the Sights 
YOU can cfÞy the Station at D, then laying your 


Ruler upon the Point C, turn the ſame about till 


through the Sights you can eſpy the Object at A, 


_ andthere draw a Line by the fide of your Ruler, 
and remove your In{trument to D, and hying 


your Ruler upon'the Line DC, turn the Inſtru. 
ment about, till through the Sight you can eſpy 
the Mark at C, and then laying your Ruler upon 
the Point D, turn the ſame, till through the Sights 
you can eſpy the Object at A, and by the ſide of 
your Ruler draw a Line, which mult be extended 
till it meet with the Line AC, 1o ſhall the Line 


'  D being meaſured ns your Scale of. Equal 
Parts, 
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| Parts, be the: diſtance of the Object from D, 
and the Line A C ſhall be the diſtance thereof 


'S from C. 
1. And in this manner may the diſtance of two, 

© three or more Objects be taken, from any two 
Stations from whence the ſeveral Objects may be 

e ſeen, and that either- by the plain able, Or "TRE: , 
odolite. 

LC T_T, ATT 

j CHAP; AL 
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_ MW How to take the Plot of 4 Field at one Station, from 
1 whence the ſeveral Angles may be ſeen. 


A Echough there are ſeveral Inſtruments by 
which the Plat of a Field may be taken, 

yet do I think it ſufficient to ſhew the uſe of theſe 
_ the plain Table and I heodolite. 

2. In the uſe of either of which the ſame chain 
which 1s uſed in taking of heights and diſtances, 
1s not {o' proper. I rather commend that which 1s 
known by the Name of Guzter's Chain , which is 
four Pole divided into 105 Links; being as 1 con- 
ceive much better for the caſting up the Content 
of a Piece of Ground,than any other Chain that 1 
have yet heard of, whoſe caſie uſe ſhall be explain- 
ed 1n1ts Proper place, 

3. When you are therefore entered the 
Field with your Inſtrument , whether. plain Table, 
or Theodolite, having choſen out your Station, 

tet viftible Marks be {et up in all the Corners 
thereof, and thenif you uſe the plain Table, make 
a mark upon your Paper, reprelenting your Stati- 
Ol, And laying your Ruler to this Point, direct | 
E-4; _ Your 
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your Sights to the ſeveral Corners of the Field, 
' where you have cauſed Marks to beſet up, and _ 
draw Lines by the fide of the Ruler upon the 
Paper to the point repreſenting your ſtation, then 
meaſure the diſtance of every of theſe Marks 
from your Inſtrument, and by your Scale ſet thoſe 
diſtances upon the Lines drawn upon the paper, 
making ſmall marks at the end of . every {ſuch 
diſtance, Lines drawn from Point to Point , ſhall 
give YOu upoil your Paper, the Plot of the Field, 
by which Plot fo taken the content of the Ficld 
may eaſily be computed. 

Example. Let Fig. 31. repreſent a Field whoſe 
Plot is required; your lable being placed with 
a ſheet of paper thereupon, make a Mark about 
the middle of your Table, as at A. apply your 
Ruler from this Mark to B and draw the Line A B, 
then with your Chain meaſure the diſtance there- 
of which ſuppoſe to be 11 Chains 36 Links, then 
take 11 Chains 36 Links from your Scale, and ſet 
that diſtance from Ato B, andat B make a mark. 

Then directing the S1 phts toC, draw a Line by 
the ſide of your Ruler as betore, and meaſure the 
diſtance .4 C, whichſuppoſeto be 7 Chains and 
44 Links, this diſtance muſt be Es from your |! 

Scale, and ſet from 4 to Cupon your paper. 4 
_ And inthis manner you muſt direct your Sights 
from Mark to Mark, until you have drawn the 
Lines and ſet down the diſtances, between all the 
Angles in the Field and your ſtation, which being 
done, you muſt draw the Lines fromone Point to 
another, till you conclude where you firſt began, 
{o will thoſe Lines BC. CD. DE. FG, and* 
G B, giveyon the exact Figure of the Field. 

4- To do this by the Theodolite, in ſtead of 
drawing 
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drawing Lines mm your paper in the Field» 
you mult have a little Book, in which the Pages 3 

muſt be divided into five Columns. in the firlt -% 
Column whereof you muſt ſet ſeveral Letters to 
ſignifie the ſeveral Angles in the Field, frgm 
which Lines are to be drawn to your place of 
ſtanding, in the ſecond and third Columns 'the 
degreesand parts taken by your Inſtrument , and 
the fourth and fifth, to ſet down, your- diſtances 
Chains and Links, this being in readineſs, and 
have Placed your Inſtrument direct your Sights 
to the firſt mark at B, and obſerve how many De- 
grees are comprehended between the Diameter 
of your Inſtrument, and the Ruler, and ſet them 
in the ſecond and third Columns of your Book 
again{t the Letter B , which ſtands Logo ti firſt 
Mark , then mentors the diſtance AB as before, 
and ſet that down , in the fourth and fifth Co- 
lumns, and ſo proceed from Mark to Mark, until 
you have taken all the Angles and Diſtances in 
the Field, which ſuppoſe to be, as theyare 2 
preſſed in the follow] ing lable. 


| Deor. | Part  Chains| Links | 
WW 30} 75 L1 56 | 
|C 40 | 75 7.1 
D 96 OO 7 4.8 
FE 4 43 25 s 02 
F 80 | ©o0 64-08 
& 25 7-9-4 T3. 


+. Having thus taken the Angles and Diſtances | 


in the Ficld to protract the {ame on Paper or 
E 4 Parchment, 


. % go as 32 
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Parchrhent; cannot be difficult ; for if you Linh 
a Line at pleaſure as E B repreſenting the Dia- | 


meter of your Inſtrument about the middle there- 


of, asat 4, mark a Mark, and opening your Com- 
palles to 60 Degrees in your Line of Chords, up- 
on A as a Center deſcribea QTircle, then lay your 
Field book before you ſeeing that your firft Ob- 
ſervattion cut no Degrees, there are no Degrees 
to be marked out in the Circle, but the Degrees 
at Care 40. 75 Which being taken from your Line 
of Chords, you mult ſet them from H to I, and 


draw the Line A 7. the Degrees at D are 96 which 


mnſt in like manner be ſet from 7 to ,, and ſo 
the reſt1h order. © 

- This done obſerve by your Field-booak the 
length of every Line, as the Line AB at your 
firſt Obſervation was tx Chains and 36 Links, 
hn being by your Scale ſet from F will give 

12 Point B 1n the Paper,'the ſecond diſtance be- 
"a {et upon A7 will give the Point C, aud ſo 


"proceediug with the reſt, you will have the Points 


BCDEF and 6G; by which draw the Lines BE. 
CD.DE; EF. FG and GB, and lo at laſt you 
have the Fig 1gure of the Field upon your Paper, as 


- was required. . 


And what is here done at one ſtation, may he 


done at two or more, by meaſuring one or two* 


diſtances from your firſt ſtation, taking at every 


_ ſation, the Degrees and diſtances to as many An» 


gles, as are viſibleat each ſtation. 
And as for taking the the Plot of a-Field by In- 
terſeftion of Lines, he that doth but. conſider how 


:  . _ the diſkances of ſeveral Objects nay, be taken at 
._ * two ſtations, will be able to do the other alſo, 


and thereforel think 1t needleſs, to make any il- 
JuRration by example, | -.- A P, 
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CHAP. x1 L 


How to | take the Plot of a Wood, Park or other Cham- 


P1077 Plain, by going round the ſame , and making 
Obſervation at every Angle, 


Y theſe Dire&tions which have been already. 
grven,may the Plot of any Field or Fields be 
taken, when the Angles may beſeen alone or more 
ſtations within the Field, winch though 1t is the 
caſe of ſome Grounds, it is not the caſe of all; 
now where obſervation of. the Angles cannot be 
obſerved within, they muſt be obſerved without, 
and although this may be done by the plain Ta- 
ble, yet as I judge it may be more conveniently 
done by the Theodolite, in theſe cales thereof 
chiefly commend that Inſtrument, I know ſome: 
uſe a MarinersCompaſs , but the working with 
a Needle 1s nat only troubleſom , but many 
times uncertain, yet it aNeedle be joyned with 
the Theodolite the joynt Obſervations of the 
Angles may ferveto confirm one another. 
2. Suppoſe the Fg. 32. to be a large Wood 
whoſe Plot you deſire to take; Having placed 
your Inſtrument at the Angle A, lay your Ruler on 
the Diameter thereof, turning the whole Inſtru- 
ment till through the Sights you eſpy the! Angle 
at K, then faſtenit there, and turn your Ruler up- 
on the Center , rill through the Sights you eſpy 
your fecond Mark at B, the Degrees cut by the 
Ruler do give the quantity of that AngleBAK, 
\uppoſe 125 Degrees,and the Line AB 6 Chains, 


45 Links,which you muſt note in your Field-book, 
as was ſhewed betore, 


EL Then 


| 
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3. Then remoye your Inſtrument to B, and 
laying your Ruler upon the Diameter thereof, 
_ turnit about, till through the Sights you can eſpy 
your third mark at C, and there faſten your In- 
ſtrument , then turn the Ruler backward till 
through the Sights you ſee the Angle at A, the 
Degrees cut by the Ruler being 106. 25 the quan- 
tity of the Angle ABC, and the Line B Ccontain- 
ing 8 Chains "and 30 Links, which note i your 
Field-book, as before. 

4. Remove your Inſtrument unto C, and laying 
the Ruler on the Diameter thereof , turn the In- 
[trument about till through the Sights youlſee the 
Angle at D, and fixing of it there, turn the Ruler 
npon the Center till you ſee your laſt ſtation at 3B, 
and obſerve the Degrees cut thereby, which fup- 
Poſe to be 1 34 Degrees, and the Line CD 6 Chains 
65 Links, which mult be entered into your Field- 
book alſo , and becauſe the Angle BCD 1san 1n- 
ward Angle, note it with the Maik > for your 
better remembrance. C 

Remove your Inſtrument unto D, and Iaying |? 
theRuler on the Diameter, turn the Inſtrument a- |# 
bout, till through the Sights, you ſee the Angle at 
E, and there fixing your Inſtrument , turn your 
Ruler backwardtill you eſpy the Mark at C, where 
the Degrees cut are, ſuppoſe 68.0 and theLine 
DE 8 Chains and 23 Links. 7 

6. Remove your Inſtrument unto E, and laying 
the Ruler on the Diameter, turn the Inſtrument 
- about, till through the Sights you ſee the Angle 

ate, and there fix it, then turn the Ruler back- 
ward till you ſee the Angle at D, where the De- | 
grees cut by the Ruler {uppole to be 125 and the 4 
a E F 5 Chains and 43 Links. 


er . 7, Re- 


þ {« 
f- : 


7. Removeyour Inſtrument unto F, and laying _ =: 
your Ruler upon the Diameter, turn the Inſtru- L. 
ment about, till through the Sights, you ſee the 
Angle at G, where fix the ſame, and turn the Ruler 
backward till you ſee the Angle. at E, where the 
Degrees cut by the Ruler are 70,and the Line F G 
4 Chains 15 Links, which mult be ſet down with 
this > or the like Mark at the Angle. 

r | 8. Remove your Inſtrument unto G, and Ilay- 
ing your Ruler upon the Diameter, turn the In- 


2 BY ftrument about, till through the Sights you lee the 
- BY Angle at Z, where fix the {ame, and turn the Ru- 
e MW ler backward till you ſee the Angle at F , where 
r KF the Degrees cut by the Ruler are 65. 25, and tie 
2 Line G 7 5 Chains 50 Links. 

- * 9. Remove your Inſtrument in like manner to 


S 4 # and X, and take thereby the Angles and Di- 
- I ftances as before, and having thus made oblerva- 

3g tion atevery Angle in the Field, fet them down 
in your Field-book, as was before directed, the 
which in our preſent Example will be as follow- 
cth. 


A 151.00——> 6.45 
B 106, 25 3. 30 

C' > 134. 00 6. 65 = 

a D 68. 00 $8.23 NF 

] *E 130.00 7.45 vi 
Ei F > 70.25 4.15 
= 8: 65-25 5- 5© 
- H 130.00 6. FO 
- K 140,00 11. OO 

> The taking of the inward Angles BCD and 


 EFG was more for Conformity fake than any 
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neceſſity, you might have removed your Inſtru- 
ment from B to D, from E to G,the Lengthof the 
Lines BC.CD.EFand G, would have given by 
protraction the Plot of the Field without taking 
theſe Angles by obſervation ; many other com- 
pendious ways of working there are, which I 
ſhall leave to the diſcretiou of the Ingenious Pra- 
Ctitioner. 

10. The Angles and Sides of the Field being 
thus taken, to lay down the lame upon Paper, 
Parchment, another Inſtrument called a Protractor 
1S convenient , the which 1s ſo well known to In- 
{trument-makers , that I ſhall not need here to 
deſcribe it, the chief ule 1s to lay down Angles, 
and 1s much more ready for that purpoſe than a - 
Lineof Chords, though in effteCt:t be the fame. 

11. Having then this Inſtrument in a readineſs 
draw upon your Paper or Parchment upon which 
you mean to lay down the Plot of that Field , a 
Line at pleaſore as AB. Then place the Center 


of your ProtraQtor vpon the Point A, and be- 


cauſe the Angle of your firſt obſervation at A 
was 115 Degrees oo Parts,turn your Protractor a- 
bout till the Line AX he directly under the 115 
Degree ; and then at the bzginning of your Pro- 
tractor make a Mark, and draw the Line A B, ſet- 


ting oft 6 Chains 4.5 Links from A to B. 


12. Then lay the Center of your Protractor 
upon the Point B, and here turn your Protractor 
about, till the Line' 4 B lie under 106 Degrees 
25 Parts, and draw the Line BC, ſetting off the 
Diſtance 8 Chains, 3o Links from B to C. 

13, Then lay the Center of your ProtraCtor 
vpon. the Point C, and tarn the ſame about till the 
Line B C lie under 1 34 Degrees, but remember 


iquare Pearches do make an Acre. 
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to make. it an inward Angle, as it is marked in 
your. Field-Book , and there make a Mark, and 
draw the Line CD, ſetting off 6 Chains, 65 Links 
from C to D. 
And 'thus muſt you do with the reſt of the 
Sides and Angles, till you come to protract your 
laſt Angle at H, which being laid down accord- 
ing to the former Directions the Line ZX will 
cut the Line A K waking AX 11 Chainsand HK 
6 Chains, 50 Links. This work may be alſo per- 
formed by protraCting your laſt obſervation firſt ; 
for having drawn the Line AX, you may lay the 
Center of your Protractor upon the Point K, and 
the Diameter upon the Line A X;and becauſe your 
Angle at K by obſervation was 140 Degrees, you 
muſt make a Mark by the Side of your Protrattor 
at 140 Degrees; anddraw the Line X Z#, ſetting 
oft 6 Chains, 50 Links from K to Z. And thus 


proceeding with the reſt of the Lines and Angles, 


you ſhall find the Plot of your Field at laſt to 
cloſe at A, as before it did at XK. 


— " LOR 


CHAP X11, 


The Pit of the Field being taken by any Tuſtrument, 
how to compute the Content thereof in Acres, Rooas, 
and Perches. 


T* meaſuring of many ſided plain Figures 
hath been already ſhewed in the 1 3 Propoſits- 
on of the 8 Chapter, which being but well conſide- 
red, to compute the Content of a Field cannot be 
difficult; It muſt be remembred indeed that 40 


2. Now 


- * * .,.62 ” Baactical Geometry; - 

8 | 2. Now then if the Plot be taken by a four 

= DPoleChain divided into 100: Links, as 16 ſquare 

Poles are the tenth part of an{Acre; fo 10. 000 
{quare Links of ſuch a Chain are equal to 16 ſquare 
Pole, or Perches; and by conſequence 100. 000 
ſquare Links are equal to an Acre, or the ſquare 
Pearches. | £ 
3. Having then converted your Plot into Tri- 
angles, you mult caſt up the Content of each 
Triangle ashath been ſhewed , .and then add the 
| ſeveral Contents into one Sum, and from'the aggre- 
gate cut. off five Figures towards the right hand ; 
the remainer of the Figures towards the lett hand 
are Acres, and the five Figures ſo cut off towards 
al the right hand are parts of an Acre, which being” 

' multiplied by four , if you cut. off five Figures 

S. - from the Product, the Figures remaining towards 
the left hand are Roods, and the five Figures cut 
oft are the parts of a Rood, which being multi- 
Þlied by forty, if you cut off five Figures from the 
'Product, the Figures remaining towards the leſt 

_ hand arePerches ,'and the Figures cut off are the 
Parts of a Pearch. De, 

Example. Let 253.94726 be the Sum of ſeve- 
ral Triangles, or the Content of a Field ready 

. caſt up, the three Figures towards the left hand 
258 are the Acres, and the other Figures towards hi 
the right hand 94726 are the Decimal Parts of |! 
an Acre , which being multiphed by 4, the Pro- | 

- duct 1s 3. 78904, that is three Roods and 78904 
Decimal Parts of a Rood, which being multiplied 
by 40, theProduCt is 31. 56160, that is 31 Perch- 

_ es and 56160. Decimal Parts of a Perch ; and 
therefore in ſach -a Field there are Acres 258, 
Roods 3, Pearches 31, and 55160 Decimal Parts 
of a Perch. | CHAP.” 
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How to take the Plot of Mountainons and uneven 
Grounds, and how to find the Content. 

Hen you are to take the Plot of any 
V Mountainous or uneven piece - of 
Ground , ſuch as 1s that in Fiewre 33, you mult 
firſt place your Inſtrument at 4, and direct your 
Sights to B, meaſuring the Line AB, obſerving 
the Angle G AB, as was ſhewed betore, and ſo 
proceed from B to C, and becauſe there is an aſ- 
cent from C to D, you muſt meaſure the true 
length thereof with your Chain , and ſet that 
down in your Book, but your Plot mult he drawn 
according to the length of the Horizontal Line, 


g which muſt be taken by computing the Baſe of a 


right angled Plain Triangle, as hath been ſhewed 
before, and ſo proceed from Angle to Angle until 
3 you have gone round the Field, and having drawn 
2 the Figure thereof upon your Paper, reduce ints 
38 Triangles and Trapezzas, aS ABC.CDE. ACEF 
2 and AFG. then from the Angles B. C. D.F, and 
9 G; let fall the Perpendiculars, BX.CMN. DL. 
F M.and G H. This done you muſt meaſure the 
Field again from Angle to Angle, ſetting down 
the Diſtance taken in a ſtraight Line over Hull and 
Dale, and ſo likewiſe the ſeveral Perpendiculars, 
which will be much longer than the ſtreight Lines 
meaſured on your Scale, and by theſe Lines thus 
' meaſired with your Chain caſt up the Content; 
which will be mnch more than the Horrzontal 
Content of that Field according to the Plot, but 
it it ſhould be otherwiſe plotted than by the Ho- 
_ _rizontal 
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rizontal Lines, the Figure thereof could not he 
contained within its proper limits, but being laid 
down among other Grounds,would force ſome of 
them out of their places , and therefore ſuch 
Fields as theſe muſt be ſhadowed oft with Hills, 
if it be but to ſhew that the Content thereof 1s 
computed according to the true length of the 
Lines from Corner to Corner, and not according 
to their Diſtance meaſured by Scale in the Plot. 
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How to reduce Statute Meaſure into Cuſtomary , and 
the contrary: 


V Hereas an Acre of Ground by Statute 
Meaſure is to contain 160 ſquare 
Perches, meaſured by the Pole or Perch of ſixteen 
foot and a half : In many places of this Nation, 
the Pole or Perch doth by cuitom contain 18 foot, 
in fome 20. 24. 28 Foot; it will be therefore re- 
quired to give the Content of a Field according 
to ſuch ſeveral quantities of the Pole or Perch. 
2. To do this you mult conſider how many 
ſquare Feet there is. in a Pole according to theſe 
ſeveral Quantities. 
In 16. 5 tothe Pole, there are 2752. 25 1q. feet. 
In 18 to thePole there are 324 {quare feet. 
In 20 to the Pole there are 400 ſquare leet. 
In 24 to thePole there are 576 {quare feet. 
In 28 to the Pole there are 784 {quare feet. 
Now then if 1t were deſired toreduce 7 Acres, 
3 Roods, 27 Perches,according to Statute Meaſure, 
into Perches of 113 Fo9t to the Perch ; firſt re- 
duce 


TW T7 N07: Oop- 


duceyour given quantity, 7 Acres. 3 Rods, 27 


Poles into Petches, and they rnake 1267 Perches- 


Then ſay, as 324. to 272. 25. ſo is 1267 tv 
1065.6, that is 1065 Perches, and 6 teriths of a 
Perch. But to reduce cuſtoniary Meaſure into fta- 
tute meaſure, ſay as 272.25. isto 324 ſo is 1267 | 
Perchesin cuſtomary meaſure, to 1504. 8 that is 
1505 Perches and 8 tenths- of aPerch in ſtatute 


mealure, the like may be done, with the cuſto- 


mary meaſures of 20. 24 and 28 or any othes mea- 
ſure that ſhall be propounded; 


, 


CUNRAP xvi - 
Of the Meaſuring of ſolid Bodjes. 
T7 JAving ſhewed how the content of all plains 
may be computed, we are now come to the 
meaſuring of ſolid Bodies, as Priſms, Pyramids 
and Spheres, the which jhall be explained inthe 
Propoſitions following. ; 
Propoſition: I: 


The baſe of a Priſm or Cylinder biing given; il 


find the ſolid content. 


The baſe of 2 Priſm is either Triangular, as the 
Pentahedron , Quadrangular, as the Hexahed-cn, 
or Multarigular,or the Polyhedron Priſm, all whith 
muſt be computed as hath been ſhewed,which done 
if you multiply the baſe given by the altitude, the 
product ſhall be the folid content required, 

Example. Inan FRE Priſm, whoſe bale- 
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5 quadratgular, one ſide of the Baſe being 65 
foot and the other. 43, the Superficies or Baſe will 
be27.95- Which being multiplyed by the Alti- 
tude,ſuppoſe 12.5. the product. 359.375- isthe o- 
Jid content required. 

_ Inlike manner the Baſe of aCylinder being 45: 
.6..and the altitude 15.4. the content will be 792. 
24. 

 Andin this manner may Timber be meaſured 
whether round or ſquared,be the ſides of the ſqua- 
red Timber equal or unequal. 

Example. Let the Diameter of a round piece 
of Timber be. 2..75 foot. Then, As 1 it to 
785397. {01s the Aonre of the Diameter 2. 75. 

to 5 0395 the Superficial content of that Circle. 

Or if the circumference, had been given 8.64. 

then,As 1is to 079578, {© is the ſquareof 8. 64. 
to 5.9404 the ſuperficial content. 

Now then if you multiply this Baſe 5.94- by 
the length ſuppoſe 21 foot, the content will be 
124.74. 

If the ſide of a piece of Timber perfectly ſquare 
be 1.15 this ſide being multiplyed by it ſelf, the 
product will be 1.3225 the {yperficial content, or 
.content of the Baſe,  which- being multiplyed by 
21&he length, the content will be 29:79453«:- + 

Or if a Piece of Timber.were in breadth 1.1 5: 
indepth 1.5 the content of the Baſe would be 1. 
725 which being multiplied by 2 the lenggl, the 
content will be.36. II 651; 
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Propoſition, . 


TheB, iſe and Altitude of a Pyramid or Cone being 


given, to fas the ſolid content. 
Multiply 


Multiply the Altitude bya third part of the 
Baſe, or the whole Baſe by a third part of the Al- 


titude, the Produdt ſhall be the ſolid content re- 


nired. 
. Example. Ina Pyramid having aQuadrangu- 
lar Baſe as in Fig.22. TheſideCF17. CDyg. 5. 
the Product is the Baſe CDEF. 161. 5, which 
being multiplyed by 10.5 the third of the Alti- 
tude 4 B 31.5 the ProduCtis 1695. 55 the con- 
tent. Or the third of the Baſe. viz. 53. & 3 
being multiplied by the whole Altitude 4B 3 1.5 


4 theProdutt will be the content as before: 


2. Example: In F.. 21. Let there be given 
the Diameter of the Cone A B 3.5. The Baſe 
will be 96.25. whoſe Altitudelet be CD 16.92 the 
third part thereof is 5.64 & 96.25 being multipli- 
ed by 5.64, the ProduCt 542.85 is the ſolid con- 
tent required, 


Pr opoſition. Nt: 


The Avis of a Sphere being oiven, to find the ſo- 
hid content. = 


If you multiply the Cube of the Axis given by 
523598 the ſolid content of a Sphere whoſe Ax- 
IS1s an unite;the Produtt thall bethe ſolid cofitent 
required. o; = 

Example. Let the Axis given be x, the Cube 
thereof 1s 27, by which if you multiply. 523598, 
the Product 14.137166 1s the ſolid content re- 
quired. ; 


F 2 Propoſition. 
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Propoſition. iv. 


The Baf bs ad Abiah 7 the Fruſtum of aP ya 
11d. or Cone veing given, to. find. rhe.content. 


" If the aggregate of hoth tlie Baſes of the Fruft- 
an and the meari proportional betwecn them, ſhall 
be multiplied by the third part of the Altitude, 
tle Product fhall be the ſolid content © of the 
Fruſtum. 

', \- © Example. In Fig... 22. Let C DE F: repreſent 
the greater Baſe of a Pyramid, whoſe ſuperfici- 
al content let. be 1. 92, and let. the tefſer Baſe be 
HG L KO. 85 the mean. proportional berween 
themis, 1. 2775 andthe aggregate of theſe three 
numbers is.4.0475. Let the given Altitnde be 15. 
the third part thereof is.5 by which if you mnl-. 
tiply 4.0475 the ProduCt 20. 2375 is the content 
of the Frultum Pyramid... 

And to find the content of the Fruſtum Cone. 
b ſay. | 

yl 1. ro78539. ſo - 20.23 to 158. $84397, the 

content of the Cone required. 

_.. . Futiſ the Baſes of the Fruſtum Pyramid ſhall } 

' be ſquare, you may find the content in this man- | 

Ei, 

Multiply cach Diatrieter by it ſelf and by one 

aother,and the agaregate of theſe Products, by 

the third part of the alritude, the laft Product (hall 
be the content of the Fruſfum Pyramid. 
Example. Let the Diam eter of the greater 

Paſe be 144 the Diam:tor of the leſſer Baſe To8, 

and the altitude-co. mo 


The 


Wo 


"—_— 
1 ; 
; X 


 vera{ Altitudes 1n this manner. 


TheSquare of 144-18 | ; an. Pt. r JOS 
The Square of 108 1s Gets "©4114, I. LOS. 
The Produdt of 1444108 1s 7+ 5. "TSRIS 
The Sum of theſe 3 Produdts is 47952 


Whichbeing multiplyed by 20 the third part 
of the Altitude, the Product 959040 1s the con- 
tent of the Fruſtum Pyramid. 

And this content being multiplied by. 785 39 
the content of the Fruſium Cone will be, 75 3.228. 


Arother way, 


- Find the content of the whole Pyramid of the 


greater and leſſer Diameter, theleſler content de- 
ducted from the greater, the remain ſhall be the 


- content of the Fruſtum, To find the content of 


the whole Pyramid, you muſt firſt find their ſe- 
As the difference between the Diameters, 
IFto the leſſer Diameter. 
by is the Altitude given, to the Altitude cut 
off. - | Le. 
Example. The difference between the former 
D.ameter.14.4.and 103 1s 36,the Altitude 60. now 
then As 36.193 :: 60.108. the altitude cut off. 
Now then if you mnltiply the leſſer Baſe 1 1664. 
by 60 the third part of 180 the Product 699840 
is the content of that Pyramid. 
And adding 6oto 180 theAltitude of the great- 
er Pyramid is 240, the third part whereof 1s 80, 
by which if you multiply the greater Baſe before 
found, 707 36;the Produdt is the content, of the 
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yo ' Paactical Geometry ; 

reater Pyramid. 1658880, from which if you 
Tequtt the leſſer 699840 the remainer 955040 is 
the content of the Fruffum Pyramid as before. 

And upon theſe grounds may the content of 
Taper Timber,whether round or ſquare, and of 
Brewers Tuns, whether Circular or Elliptical, be 
computed, as by the following Propoſitions ſhall 
be explained. Oe 


* 5 : 1 4 
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 Propofition. V. + _ 


The breadth and depth of a T aper piece of Squared 
Timber, both ends being given together with the 
length, to find the content. | 


Let the given Dimenſions. 

At the Bottom be 4. F-75 and B 2.34 
At the Top. C.2.16 and + 4 By 
And let the given length be 24 Foot. _ cg 


According to the laſt Propoſition, find the A- 
rea or Superficial content of the Tree at þoth 
ends thus. E” + 
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Multiply the br eadth 3.75 0.574031I- 
By the depth 2.34 ' 0.369215 


>; Sas 
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= © _ ah -—__ —— 
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The Product 8.7750 


— 


—— 
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2. Multiply the breadth 2.16 0.334453 
By the depth 1.82 0.262451 


ts. 


The Product is 3-9528 0.596904 
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2». Multiply the 1. Content. $ 7750 - 0.943246 
by the ſecond content. ' 3.9528 0.596904. 


- 


And find the ſquare root 5.8 o86 1.540 150 
0.770075 


| The Sumof theſe 18.6264. being multiplyed 
by.8 one third of the length, the content will be 
found to be 149.0112.. Thus by the Table of 
F Logarithms the mean proportional between the 
2 two Baſes is eaſily found, and without extrafting 
2 the ſquareRoot, may by natural Arithmetick be 
3 {ound thus. 


JT Ax: cxAhalfcnmwltiplyed/by B: And C 
T more half 4 multiplyed by D being added toge- 
ther and multiplyed by 30,the length ſhall give the 
content, Example. 


I 1.30220 


——_— 
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The ſumof the,Produtts 18,68625 
Being multiplyed by 8 thethird of the length, 
the content will be. 149.4900, Thelike may - 
be done for any other. F 4. 6, Pro- 
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Propoſition. VI.” 


The Diamcters of a piece of Timber being given at 
the Top and and Bottom, together with the length, ta 
fud the content. 
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_* The Propoſition may be reſolved either by the 
Squares of the Diameters, or by the Areas of 
the Circles anſwering to the Diameters given,for 
 whichpurpoſel have here annexed not only a Ta- 
- ble of the Squares of all nymbers under a thou- 
ſand, but a Table ſharing the third part of the 
Areas of Circles in full meaſure, to any Diame- 


R . _ : th = 
. p_ 
W<.. . p 
* - + ntny Eg iy er 7 oe ns os 
- 


ter given under 3 foots 
' And therefore putting $S— The Sum of the 
Tabular numbers anſwering to the Diameters at 
each end. 

_ X= Thediffterence between theſe Diameters. 

_ L= the length of the Timber, C== The 
content. : E-? ES ', 
--2THeN 13, SE==3-XX 4 L.=C. | 

If you work” by the Table of the ſquares of 

"Numbers. you muſt multiply the leſs ſide of the 
Equation, by 0.26179 thethird part of 0.78539 
the ProduCt being multiplyed by the length, will 
give the content. b 

But if you work by the Table of the third parts 
of the"Areas of Circles in full meature, the ta- 
bular Numbers being multiplyed by the length 
will give the content. Only inſtead of the ſquare 
of the difference of the Djameter, you muſt take 
half the Tabular number anſwering to that Dit- 
ference, and you ſhall have the content as be- 


fore. Example. 
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Let the EN Diameter y 2.75, PP the 
Jeſs 1.93. 

Their difterence is 0.3:  - nn 
Thefqmareof 2.7 518 y 7.5625 
The ſquare of 1.93 1s 3.7249. 


M— 


The Sum of the Squares 11.2874 
The half Sum 5.6437 


The Sum of them is 


Half the ſquare of 0.82 deduQ, 
The Difference 1s 


Which being multiplyed by 


T he Product will be. 4.3443 4378871 
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BO The Area of 2.75 1s | ws I 079357 p 
b TheArea of 1.93 is +... 05975496 


© Thehalf S\n | 1.477516 
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bo: | TheSum of them | PTY 
; Half-the Area of 0.82 dedut 0.088016 || - 


he former Product 4344533 


IF Which being multiplyed by | "24 | 
Y 9 TY = 17378132 | 
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pe 135 i BY Og = _- 


-. Thecontentis | 104268792. 


6: --Butbecauſethat in meaſuring of round Tim- 
$--.-- ber the circumference is uſually given and not 
=” - the Diameter, Ihave added another Table by | 
| WP much the circumfexence being given, the Diame- | 


£2 Example. Let the circumference of a piece of 
2+ Timber be 8325220looking this Number 1n the 
4» _ -.- Jecond column of thatTable,l find the pext leſs to 
e 8.163140 and thence proceeding ina ſtreight 
ine, [find that i the ſeventh Column the Num- 


i. ter may befound. 


*- 


ber given, and the Diameter an{wering thereun- | | 
to to be 2.65. and thus may any other Diameter 
_ be found not exceeding the three foot. The | 
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Or the erate being given, find the © 
Diameter,fay : As. 1.t0.0.3183,ſois theC IEcum- i 
ference given to the Diameter required. 

And although by theſe two Tables all round” 
Timber may'be eaſily meaſured, yet it being 
more uſual to takethe Circumference of a Tree, 

_ then the Diameter, I have here added a third 
Table, ſhewing the third part of the Areas gf 
Circles anſwering to any circumference under 10 
foot, and thatin Naruraland Artificial numbers, 


rheuſe of which Table ſhall be explained in the 
Propoſition following. 


wv 


Propoſition. VII. 


b. 


—*« 


The Circumference of a piece of round Timber at 


both ends, with the length being given, to Jus the Con 
tent. 
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TheCircumference of a Circle being given, the 
Area thereof may be found as hath beenſhewed, - 
in the 7Chapter,Propoſition 4.and by the firſtPro- - 
politionol this; and to find the third part"of tlie. 
Area, which is more convenient for our purple. 
] took athird part of the number given by which--, 
to find the whole, that is athird part of 0795778 
that 1s 0.0265 2582 and having by the multip i 44 
tnis number by the {quare of the Circumterence. -- "24 
computed three orfourof the firſt numbers, t = W_ i 
reſt were found by the firſt and ſecond differetiges = 
The Artificial numbers were computed by 2 g- El 
ding the Logarithms of the Squares of the:@t- 
cumlerence, to $.42966891 the Logarithm ge 
£.02652582. {6 550 SR 


And by rheſeNatural and Artifci l-numbe k 
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nf content af round Timber may be found two 


By the Natural numbers in the Game manner as 


the content was computed, the Diameters being | 


given, and by the Natural and Artificial numbers 
both,by finding a mean proportional between the 


two Arecasat the top and bottom of the Tree, a as - 


by Example ſhall be Tn. 


Let the given Dimenſions, or Circumferences bs 


At the Bottom 9.95 

At the Top 3.75 Their difference i is 6 '20 

_Thetabular N umbers. | 
Natural + Artificial. 


Anſwering to 9.95 2.626162 0.418931 


| TG. 3-75 0.373019 9.571731 


CT pr : em 


"The Sum af the 7.» » - ny 9-999662 


'Thehals SUM or LOSNEND. 939390 9:995331 


[The Sum of the Number is 3, 988481 


The Sumof the Natural N embers is 2.929181 


7 The half Sum | :.499190 
The Sum of them | 4.408771 


Half the number anſwer. t0.6.201s Þ 0.509826 


The rcemainer is EE 3-953945 


Which being multiplyed by the length 24, the 


content will be 95.7 34.68. 


* Mr. Dzrling 11 his Carpenters Rule made eakhie, 
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.of tc piece tofind the ſide of the Square,. name- 


doth} propound a ſhorter way, but not ſo exadt, 


which is by theCircumference given in the middle 


ly 


= ee aac 


we | | Table. Example. S 
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© aYP. 5 
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| 
| 


28209, or 2821. which ideof the Square being. - 
computed in Inches, and lIookt in his Table qt. 
Timber meaſure, doth give the content of the Tree ; 


| notexceeding 31 foot in length, the which way 


of meaſuring may be as ealily performed by this 


The circumference-at the top and bottom. of 


' the Tree being given 9.95: and 3.75 the Sum 


ig --:* | | 13:74. 
The half thereof is the-mean circumfer. 6.85 © 


Which ſought inthe Table,the Numbers are. 


The Natural number is 1.244657, which heing' 
multiplyed by 3 the Product is 3.733971, Which: 
multiplyed by the length 24, the content. "is 
89.615304. SN” OT 
The Artificiaknumber is 0.095049, 
TheLogarithm of - 24 is 1:38021t 


| Hp —_— 


The Abſolute Number 29.871 - 1.475260: 


— Which multiplyed by 3,the Progductis 89613 


Propoſition. VIII 


The Diameters of a Brewer} T un at top and bottom 


being gruven with rhe hetght thereof, to find the con- 


Tent. - 


- In F:e.29. Let the given Diameter. 
t the top be AC 135BD 128 ,x..: 

At the bottom. KG 152 HF 144 Alcit.51 Inches. 
_ The which by tae 5 Propoſition of tis Chap« 
may tnhus be compnted. AC 139 +3 KG 76 = 212 
x Þ D 12% the Froduct1s 27136, DENCE 
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78 + Paattical Geomettyz 


And KG 15 Ds : AC68 = 220 x HF 144 the 


Product is 31 Fi the Sum of theſe 2 Produtts is 
58816 which being multiplyed by onethird of 51, 
that is by 17, and that Product multiplyed Ty 
26179 the third of 73539 will give the content. 


The Logarithm of 53816. is $4:76945 : 
TheLogarithm of 171s 1.2 230449 
The Product g 1.999 bd 
'TheLogarithm of. 26179 9.417968 
The content is. 261765 $4417912 


. Thus the content of a Tun may be found in In- 


| ches, which being divided 282 the number of In- 


ches inan Ale Gallon,the quotient will be the con- 
tentin Gallons. | 


-Or thus ; divide the former. 26179 by 282 the 


quotient will be,oo0928 36. by which the content 
may be found in Ale Gal!ons in this manner. 


The former Product 
The Logarithm of 0.00092836 
The content 13 Gallons 928.24: 2.967663 
| _* Propoſition: IX; 


The Diameters of acloſe Cas , at head and buing 
with the lenith grven, to find the com ent. 


Int the reſolving of this Propoſition, we are to _ 
conſider the ſeveral forms of Casks, as will as * 


the kind of the Liquor, with which 1t 1s filled, 


for one andthe lame Rule will rot find the con- 
tent in all Cask, And 


5-999944 - | 
0.967710 - 


£5 oa ed: a mm my PI" | an. ol 


= 


4 Squares isneceſlary,and a Table ſhewing thethird 
LI 


[ 
> | found either by equating the Diameters, or bye- 


And a Coopers Cask is commonly taken, ei- 
ther for the middle Fruſtum of a' Spheroid, the 
middle Fruſtum of a Parabolical Spindle, the mid- 
die Fruſtum of two Parabolick Conoids;or for the 
middle Fruftum of two Cones abutting, upon one 
common Baſe. 7,4 15 (#00! 
« Andthe content of theſe ſeyeral Casks may be 


quating the Circles. for the' one, a Table of 


part of the- Areas of a Circle to all Diameters. 
The making of the Table of Squares, every one 
knows, to be nothing elſe but the ProduCt of a 
- Number. multiplyed, by it ſelf, thus the Square 


q of 3 is g. theSquareof 8 is 64 and {oof the reſt. 


And the Area of a Circle to any given Diame- 
ter may be found, as hath been ſhewed, in Cha7.7 
Propoſition 2. But here the Area of aCirclein in- 
ches, will not ſuffice, it will be more fit for uſe, if 


5 the third part of the Area be founs 1n Ale and 


Wine Gallons both, the which 'may 1ndeed' be 
done by dividing the whole Area-m-Inches by 3 


-[F- and the quotient by 282 to make'the Table for 


Ale-meaſure; and by 231 to make the Table for 
Wine-meaſure; but yettheſe Tables (as 7 chin) 
may be more readily made in this manner. 

The Square of any Diameter in Inches, being 
divided by 3.81992 will give the Area of the Cir- 
Cle in Inches: And thisDivtſion being multiply- 


gs cdby 282 will give you 1077.161 for a common 


Diviſion, by which to find the Area in Ale-Gal- 


& lons, or being multiplyed by 231 the Product, * 


832.355 will be acommou Diviſion by which to 
find the Area in Wine-Gallons. 
But becauſe it 1s ealter to multiply then akes® 
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the third part of 58539 the Product will give the 
_/Axea in Inches, or if you diyide. 26179 by 282 
_ . thequotient will he.o0092886 fora common Myl. 
-tiplicator, by. which to find the Areain Ale-Gal- 
Jons, or being divided by 231 the quotient will 
' -beo011333 a:common Multiplicator, by which | 
.to find the content in Wine-Gallons: An Exam. | 
-Þle or two will be ſufficient for illuſtration. Let | 
[the-Diameter given be 32 Inches, the Square | 
thereof 1024 being divided by 3.31970 the quo. | 
Tientis 268.083, and the ſame Square 1024. be- | 
ing-multiplyed by 261799, the Produtt will be 
268.082, _ | 
- Again if you divide 1024 by 1077.161 the 
. quotient will be 9508, or being multiplied by } 
.o0092836;the Product will be 9508. EL 
Laſtly if you divide 1024 by 882.755,the quo- | 
tient will be. 1.1605, or being multiplied by | 
CO113333 theProduct is 1. 1605, ON 
_ . Andin this manner may the Tables be made for | 
Wine and Beer-meaſure, but the ſecond differen- | 
ces in theſe Numbers being equal, three or foups 
Numbers in each Table being thus computed,thig 
Teſt may be found by Additiononly, 4 
 Thusthe Squares of 1. 2. 3: and 4. Inches arc. | 
2.4+9 and 16 by which if you multiply 00113333, | 
the ſeveral Products will be third part of the Area, | 
of the Circles anſwering to thoſe Diameters in 
Wine-Gallons. Or 00092836 being multiplied by 
thoſe Squares, the ſeveral ProduCts, will be the 
third part of the Areas of the Circles anſwerin 
£0 thoſe Diameters in Ale-Gallonsz the whick 
_ F325 with their firſt an ſecond differences are as fol 
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-- The Produtteer Areain Wine Gulton, 


4t cot 15495: - 1 

32 $16999 226666 el 
';$8996F 236666) | I 
796338, 2110.) 075 2X 


And by the continual addi ition, 6f the ki eco 
differencesto the firſt, and the firſt differences to 
the produCts before found, the Tablemay be con- 
tinuedas farasyou pleaſe. ]..... 

The confſtruftion:of the Tables being thus. 
ſhewed-: We. will now ſheiv their uſe in finding 
.the content of any: Cask. | 

%, Let SS theSumof the Tabular Numbers ans 

: Grering to the Dianieters-at the Head-and' Bung. 
D.= their difference X == the differenceof the 
Dianieters themſelves. ;L== the Jength of the 
VeſſeLand C = the content thereof: . 

1.1 a Cask be taken for the middle F ruſtunt 
of aSphetroid, intertepted between /two Planes 
DOR cutting the Axis at right Angles : Then 

1:S45DxL=C. STS 

2: if a Cask be takeii for the middle Fraſtjcn 
of a parabolical Spindle, intercepted | betwaen | 
two planes paralle! cutting the Axis at right | 
Sages: Then14S 434 D* L=C x. 

| -N 


#9 


;. If 1Gak be taken for i; middle Fruſtum 
of tro Parabolick {Conoxds, abuttibg apoty. one 
common Baſe, intercepted between two Planes 
parallel, cutting the AxIs at Tight Angle: (en 
I x LS »*» L:=ZCc ; 

4. If aCak be take Bethe middle F Puſburm 
of two Cones, abuttingupon oge contnes) bale - 
wntercepted between two Planes parallel cuttin 


g 
the Axis at Right Angjes. Then 1} 8-— 3 XX. | 
» L—C. | 

In all theſe four Equatiens, if: vorwonk by. the | 
Table of Spare: of nimiders, ;yau malt multi- 
ply the leſs ha kde of the Equation by, 262, if you 

would have the content m Culbicat Inches ;.;by 
co1133 if you would have the content in Wine- 
Gallons; -and by 000p28, if you would have: the 
contentin Ale -Gallons.. ''; 

But if you-work by: the Fables bf the thir> 
parts of thi Areas Circle; the Fabular Numbers 

being multiplyed by the length: only will give the 
content required, only: inthe fourth. Equation. | 
inſtead of half the Square-oF the: Difference of | 
the Diametets, take: half tho Tabular Number | 
anfwering to that difference;- and. you ſhalt:have 
thecontentrequired; as by the. following Exam- 
ples will better appear, \ then by.many words. 


Examples it\ W - _— the Table a oe 
p_—_ of Numbers. . . | 


The Diameter of a Veſſel. rat braatad s 
7:-A# the Bung bet ng. 32 Inches. 57 37; Y | mn | bt : 
Art the Head 22 Inches. - --- | 
: The difference of the Diameters 10 Inches: 
"HG _ length of the Vela 44 Inches. | 
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This whith hath been 
Squares may be more calily performed, by the 
Table of the third part of the Areas of Circles; 
ready reduced to Wine-Gallons. 531 
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And here for the Singularity of the Example, 
. Iwillſet the Dimenſions of a Cask lately made 
in Herefordſhire, for that excellent Liquor of Red 
ſtreak Cyder, the like whereof either for the 
lIargeneſsof the Cask, or incomparable goodneſs 
of that kind of Drink, 1s not to be found in all 
England, nay and perhaps not inthe World. 
Thelength of the Cask is 104 Inches. 
The Diameter at the Bung 92 Inches. 
Andthe Diameter at the Head 74 Inches. 
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And thus you have the content of this Cask by [ET 
four ſeveral” Ways of Gauging, but that hich EY 
doth beſt agree with the true Tontent, found by Fi 
theſe that filled the ſame is the ſecond way or that | 
which takesa Cask to be the middle Fruſtum of 
a Parabolick Spindle, according to which the- | 
content is 2047 Gallons. That is allowing 64 
Gallons to the Hogſhead. 32 Hogſheads very + 
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their $um is 121ztheir difference. 49, by which if 
you multiply 121,the Product will be 5929. The 
Square of 36 is 1296,and the Square of 35 is 7225, 
the difference between which Squares is 5929 as 
before. ; OT: 
MF And hence the Square of any Number under 

is MY 10.000 may thus be found, the Squares of all 

in 8 Numbers under 1000 being given. 

Example. Letthe Square of 5715 berequired. 
The Square of 571 by the Table is 32604 1,there- 
fore the Square of 5710 is 32604100: the Sum of 
5710and 571518 11425,andthedifference 5, by 

which if you multiple 1 1425,the Produtis 52125 
which being added unto 32604100 the Sum 
32656325 1sthe Squareof 5715. Thelikemay 

| be done tor any other. 
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CHAP. 1. 
Of the General Subje#t of Aſtronomy, . 


_ _ Stronomy, 1s aScience concerning the 
| Meaſure and Motion of- the Spheres 


fo} - | eg 
— a 2. Aſtronomy hath two parts, the 
firſt is Abſolute; and the other Comparative. 

3- The Abſolute part of Aſtronomy is that 
which treateth of. the Meaſure and Motion of the 
Orbs and Stars abſolutely without reſpect to atly 
diſtintionof Time, * Sa 7 
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4. The Comparative part of Aſtronomy is 

that, which treateth $# the Motion of the'Stars, 

in reference to {ome certain diſtinftion of Time. 

5- TheAbſolute part ohAſtronomy treaterh of 

the Primum Mobile, 'or Diurnal Motion. of all the 
Celeſtial Orbs or Spheres. 

6, The Primun Mobile, or Diurnal Motion of 
the Heavens, is that Motion, by which the ſe- 
Veral = are Loved raund the; World in a 

Night,” that is, 410 24 hours from 
F, ad ſofopward, from Weſt 


TP 

, This firſt a. Motion of the dew 
vo will be beſt nnderſtood, by help of an In- 
{trument called a Globe, which is an Artificialre- 
preſentation of the Heavens,or the Earth and Wa- 
ters under that Formand Figure of, Roundneſs 

which they are ſuppoſed to have. 
' 8. ThisRepreſentation or Deſcription of the 
Viſible Worlds by Circles, great and {mall;ſome 
of which are exprelſedupon, and others are fra- 
med without the Globe. 
9. TheCircles without the Globe are chiefly 
two; the 1eridian and the Horizon, the one of 
Braſs, and the other of Wood - And theſe two 
Circles are variable or mutable ; . for although 
there iS but one Horizon and one FF eridian IN Te- 
ſpeCt of the whole. World,” or in refpet of the 
whole Heaven and Earth, yet in reſpeCt of the 
particular partsof Heaven, or rather in reſpe&t 
of. the diverſe, Provinces, Countries and Cities 


anche Earth, thereare diverſe both Horizons aud 
4 eridians, is 


# 
_ 4 u- _— — - a E—_ —_— - — ——_— 
7 Y 
r - — - —_—_ _ 
= RS  -—4 mo => —w_ = ho 
"I cogn——ed ee NES - __- - + __—_ > pI : p Yn" mera ras "I Roan oe. 
Ong rr Ine Ire or i I rn Ber rr net SS er _ S hd - 
yon we — - _ we _ hs - * ws. ot. _—_ wi 


- =_ Re eee Ei ens —  ——— _ _ 


_ _ _ >—_ 
eh ” 
ts 12 ro nt eng And 4 net oe 


> Alone wen —_ = by I = 
ah Eee, A ao my - —_— 


ly 
[f 
| 


, , " TIES 
ds ere ico. oh DI bs 


I a.” co ei > 


— ————_— —_ —— - ODA W—_— —_— — 
> 


k s SS pf 
LE, 
> \ « © & 


62 10. 


Oo OB 6d ed 0 ber on nt JE 


227 

10. The Meridian thenisa great Circle with- 
out the Globe, dividing the Globe, and confe- 
quently the Day and Night into two equal parts, 
from the North and South ends whereof a ſtrong 
Wyre of Braſs or Iron 1s drawn or ſuppoſed to 
be drawn through the Center of the Globe repre- 
ſenting the Axis of the Earth, by means whereof 
the whole Globe turneth round within the faid 
Circle, ſothat any part may be brought dire&tly 
under this Braſs Meridian at pleaſure. 

11. This Braſs Meridian is divided into 4. e- 
qual parts or Quadrants, and each of them are 
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ſubdivided into go Degrees, that is 360 for the 


whole Circle. I hereafon why this Circle is not 
divided in 360 Degrees throughout, but ſtill ſtop- 
ingat 90, beginnaA again with 10.20.30 &c. 1s, 
for that the uſe of thisMeridian,in reference to its 
Divition in Degrees,requirethno more than that 


| Number. 


12. The Horizon isa great Circle without the 
Globe, which divides the upper part of Heaven 
from the lower, ſo that the one halt 1s always 
above.that Carcle, and the other under it. 

13. ThePoles of this Circle are two, the one 
directly over our Heads,and 1s calledthe Zenith ; 
the other 15 under feet, and: is called the Na- 
dir; | | 
. 14. The Horizon is either Rational or Senſi- 

le. 

15. TheRational Horizon 1s that; which divi- 
deth the Heavens and the Earth into two equal : 
parts, which 'though1t cannot be perceive and 
diſtinguiſhed by the eye, yet may be conceived 1» 


our minds, inwhich reſpect all the Stars may be 
- COncetyed to riſe and ſer as 1n our yiew. 
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16. The Viſtble Horizon is that Circle which 
the eye doth makeat its fartheſt extent of 1ght, 
__ the body in any particular place doth. turn 
It ſelf round. OF thele two Circles there need- 
eth no more to be ſaid at preſent, only we may ob- 
ſerve, thatit was ingemouſly deviſed by thoſe, 
who firſt thought: upon it, to ſet one Meridian 
and one Horizon without the Globe, to avoid 
the confuſion,if not the impoſlibility,of drawing 
a ſeveral Meridianand a ſeveral Horizon for eve- 
ry place, which muſt have been done if this or 
the HSC device had not been thought upon. 

7. Beſides theſe two great Circles without the 
Globe. thereare 4 other great Circles drawnup- 
on the Globe it ſelf beſides the Meridian. 
7. The Equator or Equinoctial Circle. 2. Lhe 
Zodiack. 3. The EquinoCtial Colure. 4. Sol- 
{titial Colure. And theſe four Circlesare immu- 
table, that is,in whatſoever part of the World 
you are,theſe Circles nave no variation, as the 0- 

ther two havye: 
18. The Equator isa great Circledrawn upon 
tlie Globe, in the middle between the two Poles, 
and plainly dividing rhe Glube into two equal 
parts. 4 
19. The Equator i is the meating of the Moti- | 
on of the Primum Mobile , for 15 Degrees.of | 
this Circle do always ariſe in an hours time; the 
which doth clearly ſhew, that the whole Heavens 
are turned round by equal intervals in the {Pace 01 ol 
one day or 24 hours.” © 

”. 20+ inthis Circle the Declinations of the Stars 


arecomputed from the mid-Heaven towards the 
_ Nos the Or SOuth. - 
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27. This Circle gives denomination to the 
Equinox, for the Sun doth twice ina Year and 
no morecrofs this Circle, to wit, when he enters 
the firſt points of Aries, and Libra, and thenhe 
maketh the Days and the Nights equal : His en- 
trance into Arzes 1s in Mzrch, and is called the 
Vernal Equinox ; and his entrance into Libra, 'is 
in September, and 1 IS Cled the Autumnal Equi- 
NOX. | 

22. And from 'one certain point in this 
Circle, the Longitude of Places upon the Earth 
are reckoned ; and the Latitude of Places are 
reckoned from this Circle towards the North, 
or > South Poles. 

, The Zodiack 1s a great Circle drawn up- 
ON The Globe, cutting the Equinoctial Points ar 
Oblique Angles : for although it divides the 
whole World into two equal parts, in reference 
to its own Poles; yet in reference tothe Poles of 
the World, 1t hath an Oblique Motion. 

2.4. The Poles of this Circle are as far diſtant 
from the Poles of the World, as the greateſt 
Obliquity thereof 1s from the Equinodtial, that: 
1s 23 Degrees, and I Minutes © or therea- 
bouts. 

25. This Circle doth differ fromall other Cir- 
cles upon the Globe in this: other Circles(to ſpeak 
properly) have Longitude aſligned them, but no 
Latitude; but this hath both. Whereas other Cir- 
clesare in reference to their Longitude or Rotun- 
dity only dividedinto 360 Degrees, this Circle 
inreſpect of its Latitude is ſuppoſed to be divided 

into 16 Degrees in Latitude. 
26, The Zodiack then in reſpe& of Long]- 
tudes commonly diyided into 360 Degrees as 0- 
* DE >. = "mT 
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ther Circles are: but more peculiarly inreſpect of 
its {elf it isdivided into 12 Parts called Signs, and 
each Sign into z3oDegrees, and 12 times 30 La 
make 360. 

27. The 12 Signs] into which the Zodiack is 
divided, have theſe Names and Characters. Aries 
Te. * ns S, Gemini Tl. Cancer S, Leo 9. Viroo 
MW. Libra =. Scorpio MN. Sagittarius 2. Capricor- 
ms Vw. Aquarius &,-and Piſces v6. 

28. Theſe two Circles of the Equator and Zo- 
diack are crofſed by two other great Circles,which 
arecalled Colures : They are drawn through the 
Poleof the World, and cut one another as well \# 

as theEquatorat Right Angles.. One of them |? 
paſſeth through the Interſe&tions of the Equi- | 
nottial points, and 1s called the Equino@tial Co- 
Jure. The other paſſeth through the points 
of the greateſt diſtance of the Zodiack, from 
the Equator, and 1s called the Solltitial Co- 
lure. 

. 29. The other great Circles deſcribed UPGi1 
the Globe are the Meridians : Where we muſt 
not. think much to hear of the Meridians again, 
'T hat of Braſs without the Glohe is to ierve all | 
turns, and the Globe is framed to apply it ſelf | 

| thereto. The Meridians upon the Globe, will | 
eaſily | be percemwed tO be of a new and another 

ule. 

30. The Meridians upon the Globe are either 

the great or the leſs : Not that the great are any 

greater than the leſs, for they have all one and 
the ſame center,and equally paſs through the Poles 
of the Earth; But thoſe which are called leſs,are 
of leſg uſe than that, which 1s called the great. 
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- 3t. Thegreatis otherwiſe called the fixt and 
firſt Meridian, to which theleſs are ſecond, and 
reſpectively Moveable. The great Meridian -isas 
it were the T-rtdmarkof the whole Sphere, from 
whence the Longitude of the Earth, or any part 
thereof is accounted, And it 1s the only' Circle 
which palling through the Poles is graduated or 
divided into Degrees, not the whole Circle bit 
the half, becanſe the Longitude is to be reckoned 
round about the Earth. W_ 

32. Thelſefſer Meridians are thoſe black lines, 


' which you ſteto paſs through the Poles: and ſic- 


ceeding the great at 10and 10 Degrees, as im moſt 
Globes; or at 15 and 15 Degrees difference, as in 
ſome. Every place never ſo little more. Eaſt or 
Weſt than another, hath properly a ſeveral Me- 
ridian, yet becauſe of the huge diſtance of the 
Earth from the Heavens, there is no ſenlibledif- 
ference between the Meridians of places that are 
leſs than one Degreeof Longitude aſunder, and 
therefore the Geographers as wellas the Aſtrono- 
mets allow a new Meridian to every Degree of 
the Equator ; which would be 1801nai: but ex- 


_ cept the Globes were made of an extream and an 
| unuſual Diameter, ſo many would ſtand too thick 
for the Deſcription. "Therefore moſt common- 


ly they put down but 1 8,that 1s, at 10 Degreesdt- 
ſtance from one an2ther ; the ſpecial uſe of theleſ- 
ſer Meridians being to make a quicker diſpatch, 
in the account of the Longitudes.Others ſet down 
but 12 ,at 15 Degrees difference; aiming at this, 
That the Meridians might be diſtant from one 
another a full part of time, or an hour: for ſee- 
ing that the Sun is carried 15 Degrees of the E- 


_ quinoCtial every hour, the Meridiansſet at that 
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diſtance muſt make an hours difference in the ri- 


ling or ſetting of the Sun in thoſe places which 
differ 15 Degrees in Longitude. 


And-to this purpoſe alſo upon the North end 
of the Globe, without the Braſs Meridian, there 
isa ſmall Circle of Braſs ſet, and divided into two 
equal parts, and each of them into twelve, that 
1s, twenty four all; to ſhew the hour of the Day 
and Night,in any place where the Day and Night 
excced not 24 hours; for which purpoſe ithath a 
little Braſs Pintur ning about upon the Pole, and 
pointing to the ſeveral hours, which is therefore 
the Index Hozarins, or Hour Index. | 

33. Having deſcribed the great Circles fra- 
med without and drawn npon the Globe, we will 
now deſcribe the leſſer Circles alſo ; And theſe 
lefſer Circles are called Parallels, that Is, ſuch as 
are in-all places equally diſtant fromthe Equator ; 
and theſe Circles how little ſoever, are ſuppoſed 
to bediyided into 360 Degrees : 'but theſe De- 
grees are not ſo large asin the great Circles, but 
do proportionably decreaſe according to the Ra- 
" by which they are drawn. 


4. Theſe lefler Circles are either the 'Tro- 
picks or the Polar Circles. 

. The Tropicks are two ſmall Circles drawn 
ap the Globe,one beyond the Equator towards 
the North Pole, and the other towards the South, 
Shewins the way which the Sun makes in his Di. 
vrnal Motion,when he 1s at his greateſt diſtance - 
from the Equatoreither North or South, Theſe 
Circles are called Tropicks «T0 Tys TecTi, that 
is, fromthe Suns returning : for the Sun coming 
- tothele Circles, heis at his greateſt diſtance from 
rhe Equator, and In the lame Moment of t time 
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ſloping asit were his courſe,he returns nearer and 
nearer to the Equator again. 


36. Theſe 1 ropical Circles do ſhew the point 


of * 9Auivny 1inwhich the Sun doth make exther the . 


longeſt Day, or the Shorteſt Day in the Year, ac- 
cording as he is in the Northern or the Southern 
Tropick : Andare drawnat 23 Degrees and a 
w_ diftant from the Equator. 

. The Polar Circles are two lefler Circles 
Argoen upon the Globe at the Radius of 23 De- 
grees and a half diſtant from the Poles of the 
World, ſhewing thereby the Poles of the Zodi- 
ack, which is ſo many Degr Ces diſtant from the 
Equator on both ſides thereoi, 

33. Theſe Polar Circles are 66 Degrees and a 
half diſtant from the Equator, and 43 Degrees 
diſtant from his neareſt Tropick. They are 
called the ArCtick and AntarCtick Circles. 

39. The Ardtick Circle is that which is deſcri- 
bed about the Arctick Pole, and paſltth almoſt 
through the middle of the Head of the greater 
Bear. Jt1s called the Arctick Circle «mv Tov 
&oTov* from the two conſpicuous Stars towards 
ho North, called the greater andthe leſler Bear. 


475. The Antarfick Circle is that whick isde- : 
Cribed about the Antarctick Or South Pole. It 15 


ſo called &vli Ty «ears that 15, from being oppo- 
ſite to the greater and leſſer Bear. 

Having thus deſcribed the Globe or Aſtronomis 
cal Inſtrument by whick the Frame of the World 
15 repreſented to our view, I will proceed to ſhew 
tt euſe for which it 1s intended, 


Is 


CHAP, 
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CHAP. Il. 


of the Diftinitions and Aﬀettions of S phe 


rical Lines or Arches. 


HE uſes of the Globe as to praftice, are ei- 
ther ſuch as concern the Heavens or the 
Earth, in either of which, 1f we ſhould deſcend 
unto particulars, the uſes would be more in num- 
| ber, than a ſhort Treatiſe will contam : Seeing 
| therefore that all Problems which concern the 
Globe; may be beft and moſt accurately reſol- 
ved by the Doctrine of Spherical Triangles, we 
willcontradt theſe uſes of the Globe(which other- 
wiſe might prove infinite) to fuch Problems as 
come within the compaſs of the 28 Caſes of Right 
and Oblique angled Spherical Triangles. 
2. And that the nature of Spherical 'Irian- 
gles may be the better underſtood, and by which 
of the 2.8 Caſes the particular Problems may be 
beſt reſolved, I will ſet down ſome General De- 
fhnitioris and Aﬀettions, which do belong to ſuch 
Lines or Arches of which the Triangle muſt be 
framed, with the Parts and Aﬀections of thoſe 
Triangles, and how the things given and requi- 
redin them, may be repreſented and reſolyed 
vPon and by the Globe, as alſo how they may be 
repreſented and reſolved by the Projection of the 
Sphere, and by the Canon of Triangles. 
3. ASpherical Triangle then 18a Figure CON- 
liſting of three Arches of the greateſt Gircles 
upon the Superficies of a Sphere or Globe, eve- 


ry one being leſs than a. lemicircle, 
&ho 
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4. A great Circle 1s that which divideth the 
Sphere or Globe into two.equal parts, and thus 


the Horizon, Equator, Zodiack and Meridians 
before delcribed are all of them great Circles: 


Andof theſe Circles or any other, theremuſt be 


three Archesto make a T riangle, and every one 
of theſe Arches ſeverally mult be leſs than a ſe- 


micircle: "To make this plain. 


In Fi2.1. Fhe ſtreight Line 4 AR dothrepre- 
ſent the Horizon, PR the height of the Pole a- 
bove the Horizon, P MS a Meridian, and theſe 
three Arches by their interſecting one another 
do yilibly conſtitute four Spherical Triangles, 
I POIM$; 2 PMH. 3. S H 1. 4. SHR. 
Andevery Arch isTeſs than a ſemicircle, as1n the 
& £ riangle. PAR, theArchP R isleſs than the Se- 
nucurclePRS, the Arch ZR 1s leis than the Se- 
micircle AR, andthe Arch P M islefs thanthe 
Semicircle P M. S, the like mav be ſhewed 1 IN the 
other Triangles. 

'# Spherical Or Cir cular Lines are Parallel of 
Angular. 

6. Parallel Arches or Circles, are ſack As are 
drawn upon the ſame Center within, without; or 
equal toanother Arch or Circle. Thus in Fig. 
1. The Archess MS and yy bw are though. leſſer 
Circles, parallel to the EquinoCtial A AQ anddo 
in that Scheme repreſent the Tropicks of Cancer 
and Capricorn. The manner of deicribing them 
or any other Parallel Circle is thus, ſet off their 
diſtance from the great Circle,to which you are to 
drawa parallel with your Compaſles, by help of 
your Line of Chords, which in-this Example 1s 

23 Degrees SANG a half from X to S, then draw 
Lig » anduponthe point S erect a Per- 
 pendlt- 
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pendicular, where that Perpendicular ſhall cut 
the Axis P ASextended,is the Center of that Pa- 
rallel. 

7. A Spherical Angle, 1s that which 3 IS- CON- 
teited by two Arches of the greateſt Circles up- 
on the Superficies of the-Globe interſeCting one 
another : Angles made by the Interſection of two 
little Circles, or of a little Cixcle with a great, 
we takenonotice of in the Doctrine of Spher1- 
cal Triangles. 

8. A Spherical Angle IS cither Ris ght or Ob- 
Iique. - 6 Oe. 
v4 A Spherical Right Angle 1s that which IS 

contemed, by two Arches of the greatelt Circles 
In the Snperficies of the Sphere cutting one ano- 
ther at Right Angles, that is, the one being 
right or perpendicular to the other: thus the 
Braſs Meridian cutteth the Horizon at right An- 
gles ; and thus the Meridians drawn upon the 
Globe, as well as the Braſs Meridian, do all of 
them cut the Equator at Right Angles. 

10. An Oblique Spherical Angle, 1s that 
which is conteined by two Arches of the greateſt 
Circles1n theSuperficies of the Sphere, not be- 
Ing rIgnt or perpendicular to one another. 

.11.' An Oblique Spherical Angle i is Obtalſe, Or 
Acute. 

12. An Obtuſe Spherical Angle,is that which 
15 greater than a Right Angle. An Acute is that 
which is leſs thana Right Anele. 

3: If two of thegreateſt Circles of the Sphere 
ſhall baſs through one anotners Poles, thoſe two 
great Circles ſhall cut one another at Right An- 
oles: T hus the Brazen Meridia an doth interſect 

ne Equ inoCtial and Horizon. -. 
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14. If two of the greateſt Circles of the Sphere 
ſhall interſect one another, and paſs through each 


others Poles, they jhall interſect one another at 


unequal or Oblique Angles, the Angle upon the 
one {ide of the interſection being Obtuſe, or more 
than a Right, andthe Angle upon the other ſide 
of the interſection being Acute or leſs than a 
Right. Thus in Fig.1. The Arch P HM doth 
interſect the Meridian and Horizon, but not in 
the Poles of either, therefore the Angle PM 
upon one ſide of the interſection of that Arch with 
the Meridian, 1smore than a Right Angle; And 
the Angle 21P R upon the other ſide of the Inter- 
ſection 1s leſs. And ſolikewile the Angle Þ MH 
upon the one ſide of the interſection of the Arch 
P M with the Horizon H R, 1s greater than a 
right Angle; and the Angle R JP upon the 0- 
ther ſide of the Interſection 1s leſs than a Right. 
15. A Spherical Angle is meaſured by the Arch 

of a great Circle deſcribed from the Angular 
point between the ſides of the Angle, thoſe lides 
being continued unto Quadrants. "Thus the Arch 
of the Equator T © ,n Fig. 1. 1s the meaſnre 
of the Angle MPR,orTP©Q , theſides P T and 
PQ being Quadrants. 

 Andthe meaſure thereof inthe ProjeCtion may 
thus be found : lay a Ruler from P to T,and it will 
cut the Primitive Circle 1n /”; and the Arch 7” @ 
being taken in your Compailes and applyed to 
your Line of Chords, will give the Quantity oft 
the Angle propounded. _ _ 

16, The Complement of a Spherical Arch or 
Angle, is ſo much as. it wanteth of a Quadrant, 
If the Arch or Angle given be leſs than a Qua- 
drant; or ſo much as it wanteth of a  N 

pots cle, 
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ce, if it be more than a Quadrant. 

17. An Arch of a great Circle cutting the 
Arch of another great Circle, ſhall interſect one 
another at Right Angles, or make two Angles, 
which being taken together, ſhall be equal unto 
two Right. Thus in Fig.i. The Axis P AS or 
EquinoQtal Colure doth cut the Equator /# A 
at Right Angles, but the Meridian P 11S doth 
cut the Horizon HR at Oblique Angles, ma- 
king the Angle PR leſs thanaRight, and the 
Angle SR more than a Right, and both to- 
gether equal to a Semicircle. 

' 18, Fromthelſe general Definitions proper to 
Spherical Linesor Arches, the general Atecti- 
ons of theſe Arches may ealily be diſcerned ; I 
mean the various Politions of the Globe of the 
Earth, in reſpeC&t of all and ſingular the Inhabt- 
tants thereof. 

19. And the whole Body of the Sphere or 
Globe, in reſpeC&tof the Hor1zon.,1s looked upon 
by. the Earths Inhabitants, either in a Parallel, a 
Right, or an Oblique Sphere. 

_ 20. AParalle] Sphereis, whenone of the Poles 
of the World is elevated above the Horizon to 
the Zenith, the other depreſſed as low as the Na= 

dir; and the EquinoCtial Line joyned with the Ho- 

_Tizon, They which there inhabite (1 any tuch 
be) ſeenot the Sun or other Star riſing or ſetting, 
or higher or lower in their diurnal revolution. 
And ſecing that the Sun traverſeth the whole Zo- 
diack ina Year, and that half the Zodiack; 1s a-: 
boye the Horizon and half under it, it cometh 
to paſs, that the'Sun ſetteth not with them, for 
tneſpace'of ſix Months,- nor giveth them- any: 
Eight tor the ſpace of other: ſix: Months, /and' 40; 
- | maketi 


— COP, 0Þ 


w 


- 54 _ Js _3-- Pw / of "3 


Cs de thr re þ Pl \ 6. des «000 nds PET OR 1 ” _. ” 
k OE CIEERETIEERERY et Lins EE TES (SL ED'E: HI bn $2 IE TI ITO 7 F [ . vPY . , c Fe” 4 KA 
” > Pl n F * 4F.. k PR. - ot 7 4h "Y . Be Oe bs of - a} 53 Te bs rg hs * 
. . * y p : e t + 7) hav's \ - 2s , 
» \ " - Mm " 
” p - F, 
; by 
"% , by w 


maketh but one Day and Night of the whole 
Year. 

21. A Right Sphear is, when both the Poles 
of the World do lie in the Horizon, and the E- 
quinoCtial Circle 1s at his greateſt diſtance from it, 
paſling through the Zenith of the place. Andin 
this poſition of the Sphere, all the Ccleſtial 
Bodies, Sun, Moon, and other Planets, and fix- 
edStars, by the daily turning about of the Hea-. 
yen, do direCtly aſcend aboye, and alfo direftly 


deſcend below the Horizon, becauſe the Moti- 
- ons which they make in their Daily.motion do 


cut the Horizon Perpendicularly, and as it were 
at Right Angles.In this Poſition of the Sphere, all 
the Stars may be obſerved to riſe and ſet in an e- 
qual ſpace of time, and to continue as long above 
the Horizon, as they do under it, the Day and 
Night to thoſe Inhabitants, being always of an 
equal length. ODEs 
22, AnOblique Sphere 1s, when the Axis of. 
the World ( being neither Direct nor Parallel to 
the Horizon) is inclined oþliquely towards both 
ſides of the Horizon, as in Fig.1. Whence lt co- 
meth to paſs, that ſo much as one of the Poles 1s 
elevated above the Horizon, upon the one fide ; 
lo much is the other depreſſed under the Hort- 
Zon, upon the other ſide. 
And in this Poſition of Sphere, the Days areſome- 


times longer than the Nights, ſometimes ſhorter, 


and ſometimes of equal length : When the Sun 1s 
In either of the EquinoCtial Points, the Days and 
Nights are equal; but-when he declineth from the 
Equator towards the elevated Pole, the Days are 
obſerved to encreaſe;.and when he declineth from, 
the Equator towards the oppoſtePole;or the Pole 
| depreſled, 
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preſſed; the Dayi: do ideals 2 45 is mgnifeſt; in 

Fig.i. For when the Sun riſeth at 24, the Line 7 

S above the Horizon is the Semidiurnal Arch of 

the longeſt day. When heriſeth atC,the Arch C 

w above the Horizon, is the Semidiurnal Arch of 

the ſhorteſt Day : And when he riſethat A, the 

Days and Nightsare of equal Length, the Semi- 

diurnal Arch Ae, being cw to the Semino- | 
Cturnal Arch AQ. . 
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of the kind and parts of” Spherical Tri ridn- 
ples; and how toproject the ſame upon the 
Plane of” the Meridian. 


is, and of what Circles it is compoſed, with 
the £ 7cneral Aﬀections of ſuch Lines : I will now 
ſhew how many ſeveral ſorts of Triangles there 
are, of what Circular parts-they do confiſt, and 
ſich Aﬀections proper to them as wall render the 

Jolution of them moreclear and certain. 

2, Spherical Triangles are either Right or Ob- 
Fr ue. 
E A Right Angled Spherical Triangle, is 
that which hath one or more Right Angles. 

4. A Spherical Triangle which hath three 
Right Angles, hath always his three ides Qua- 
drants. Asin Fig.i. TheSpherical Iriangle 
AZ R, theAnglesZRA, RAZand AZR are 
Tight Angles, and the three des AZ, £ Rand 


# R are RT ants allo. 
5. A 


| = Gewed what a Spherical Triangle 
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g.A Triangle that hath two right An oles,hath 
the ſides oppolite to thoſe Angles Quadrants, and 
the-third-1ide is the meaſure of the third Angle, 
Asin Fig.1. The fidesof the Spherical, Trian- 
gle T PD. Re panely T Pand PQ areQuadrants, 
and the Angles oppolite to theſe ſides,to wit,P TQ. 
and T 2 P are Quadrants alfo, and the third 
Angle T © is the meaſure of the third Afigle 


T P ©., But the Right Angled Triangle which 


hath one Right and two Acute Angles, is that 


which cometh moſt commonly to be refol- 


yed. 

\ 6. The Legs of a right Angled Spherical 
Triangle are of the ſame Aﬀection with their op- 
poſite Angles; as in the Triangle Z AR Fig. L- 


3  Theſide Z A isa Quadrant,and the Angle at Ais 


right, becauſe Z is the Pole of the Arch AR and 
Z Ais perpendicular thereunto: And inthe Tri- 
angle R Ae the fide R Z e& being more. then 

a Quadrant the Angle R A e 1s more then a 
2 Ps, wah alſo, being more then the Right An- 
gleR AZ. And inthe right Angled Spherical 
Triangle APR the fide P R being leſs then a 
Quadrant,the Angle P 4 Ris leſs then a Quadrant 
alſo,being les then theright Angle RAZ. 

7. AnOblique angled Spherical Triangle 1 is 
either acute or obtuſe. _ 

$8. An Acute angled Spherical Trianz le hath 
all his Angles Acute, and each Side leſs then a 
Quadrant ; As in the Triangles, ZF P. Fig.2. 
'The Angles at Z and P are acute, as appeareti by - 
inſpection ; and the Angle at F 1s acute-alſo be- 
cauſe the Meaſure thereof CD = E Misleſs then 
a Quadrant. 
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242. An Jntroduction 


9. AnOblique Angled Spherical Triangle hath 
all is Angles either acute or obtuſe : viz.Acute 
and mixt. 

1o. TheSides of aSpherical Triangle may be 
turned into Angles, and the Angles into Sides; 
The Complement of the greateſt Side or greateſt 
Angle toaSemicircle being taken in each convyer- 
fion, For Example. If it were required to 
turn the Angles of the Oblique Angled Spheri- 
cal Triangle Z F Pinto ſides in Fig.3, E A 1s 


the meaſure of the Angle at P, and AD in the 


Triangle AD C equal thereunto, A C 1s the 
Complement of F Z P to a Semicircle,and K Mthe 
the Meaſure of the Angle at F is equal to D C,and 
{othe Sides of the Spherical Triangle A D Care 
equal to the Angles of the Spherical Triangle 
F Z P, making the ſide ACequal to the Comple- 
ment of the Angle Z to a Semicircle. 

11. In Right Angled Spherical Triangles the 
Sides intending the Right Angle we call the Legs ; 
'The Side ſubtending it the Zypotenyſe. 

12. In every Spherical Triangle beſides the 
Area or ſpace contained, there are lix parts. viz. 
'ThreeSidesand three Angles and of theſe ſix there 
muſt be always three given to find the reſt, but in 
right Angled Spherical Triangles there are but 
hve of the ſix parts parts which come intoqueſti- 
OY),becauſe one of the Angles being right 1s allways 
knowy and ſo any two of the other five being gt 
ven, thethree remaining parts whether Sides Or 
Angles,may be found. But before I come to the 
{ſolution of theſe Triangles whether right or ob- 
lique,l will firſt ſhew how they may be repreſented 
upon the Globe, and projeCted-upon the plane of 
ct the Meridian. 

| 12. A 
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13. Aright Angled Spherical Triangle may 
be repreſented upon the Globe in this manner : 
Elevate one of the Poles of the Globe aboye the 
Horizon,to the quantity of one of the given Lees, 
ſo ſhall the diſtance between the Equinox and the 
Zenith be equal thereunto, and atthe Zenith faſt- 
enthe Quadrant of altitude, ſo ſhall there be.de+ 
Con upon the Globe the right-Angled Spheri- 
cal Triangle eZ B as may be ſeen in Fip.1. In 
which the outward Circle ZZ R doth repreſent 
the Braſs Meridian,,& AQ the Equator,and Z G 
the Quadrant of altitude. = Fm 
| 14+ An Oblique Angled Spherical Triangle 


| may be repreſented upon the Globe in this man- 
{ ner. Number one of the given fides from one of 
4 the Poles to the Zenith; and there faſten the 


Quadrant of Altitude, upon which number anoe 


I ther ſide, the third upon the great Meridian, from 
1 the Pole towards the EquinoChtial, then turn the 
J Globetill the Side numbred upon the Quadrant of 
$ Altitude, and the Side numbred upon the great 


Meridian ſhall interſeft one another ; fo ſhall there 
be delineated upon the Globe the Oblique An 
gled SphericAl Triangle Z F P in Fig.3. In which 
Z Pis numbred upon the Braſs Meridian from $ 
the Pole of the World to Z the Zenith, Z F the 
Azimuth Circle repreſents the Quadrant of Alti- 


@ tude,and P F the great Meridian upon the Globe 
Y iiterſeCting the Quadrant of Altitude at F. 


15. A Right or Oblique Angled. Spherical 


| Triangle being thus delineated upon the Globe, 
{ there needsn9 further inſtructions, as to the meg- 
C {ure of the ſides, allthat is wanting, is the laying 
| down the Angles comprehended by thoſe ſides, 


and the finding out the meaſure of the. Anglks 
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244 * Init Fntroduction 
. ._._ being folaid down. And that this may be the 
better underſteod, I will firſt ſhew ; how the ſe- 
veral Circles upon the Globe before deſcribed, 
may be projected upon the Plane of the Meridian, 
and the ſeveral uſeful Triangles that are deſcribed 
by ſuchProjection with ſuch Aſtronomical Propo- 
 fitions as are conteined and relolyable by theſe 
Triangles. | 
16. TheCircles in the firſt Figure are the Me- 

_ ridian, Zquator, Horizon, Xquinoctial Colure,and 
the Tropicks. The Braſs Meridian without the 
Globe, 1sa perfect Circle deſcribed by taking 60 | 
Degrees from your Line of Chords, as the Cir- | 

 ceHZRNun Fg 1. Within which all the other 1 
are projefted. The Horizon, Equator, £Xqui- |: 
nottial Colure, Eaſt and Weſt Azimuths are all |] 
ſtreight Lines. Tis the Diameter HAR re- |! 
preſents the Hor1zon,e# A © the Equator,P AS |! 
the EquinoCtial Colure and Z AM the Eaſt and | 
Weſt Azimuths, in the drawing of theſe there | 
1s no difficulty, P MS isa Meridian, and ZCM | 
an Azimuth Circle, 'for the drawing of which 
there arethree points given and the Centers of 
the Meridians do always fall in the EquinoCtial ex- 
tended if need be, the Centers of the Azimuth 
Circles dofall in the Hortzon extended if need 
be,: and for the drawing of theſe Circles there 
needs no further direction, ſuppoſing the middle 
point given to be in the Equator or Horizon, but 
yet the Centers of theſe Circtes may be readily Þ 
found, by the Lines of Tangents or Secants, for | 
the Tangent of the Complement of AT et from} 

.«Ato D, or the Secant of the Complement {et 
from A to D will give the Center of the Meridt 
anPTS. The other two Circles in the 1.F: 

REL SOLE | aro 
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are the Tropicks whoſe Centers are thus foundz 
each Tropick is Deg. 23 x from theEquinoQtial, 
which diſtance being ſet upon the Meridian from 
A to Sand tow, if you drawa Line from 
AtoS andanother perpendicular thereunto frone 
S it will cut the Axis 5 A P extended in the Cen- 
terof that Tropick, by which extent of the com- 
paſſes the other Tropick may be drawn alſo. Or 
thus the Co-tangent of «A & ſet from & to the 
Axis extended will give the Center as before, and 
thus may all other Parallels be deſcribed. 

17. In the ſecond and third figures, the two 
extream Points given in the Meridians are not e- 
quidiſtant from the third, for the drawing of 
which Circles, if the common way of bringing 
three points into a Circle be not liked; you may 
do thus, from the given point at F and the Cen- 
2 ter A drawthe Diameter T AS, and croſs the - 
I ſame at Right Angles with the Diameter B AG,a 
Ruler laid from G to F will cut the primitive Cir- 
clein Lzmake EL == BL aRuler laid fromG to E 
will cut the Diameter SAT un Y the Center of 
the Circle BDG. Which Circle doth cut the 
Diameter JH AR inthe Pole of Z F, and the Dj- 
ameter e# AQ in D in thePole of PF X, and 
a Ruler laid frgm Z to C will cut the Primitive 
Circle 1nT, and making YO equal toY a Ruler 
laid from Zto O will cut the Diameter H AR, 
extended in the Center of the Circle Z F. 

18. Having drawn the Circle Z FF, in Fig.13, 
TheCircleP EX, or any other paſling through 
the Point F, may eaſily be deſcribed. Draw 
ef£ © at right Angles to P X,a Ruler laid from 
G unto ( e ) wilkeut the Primitive Circle mn (m) 
make m#== Ba, a Ruler laid from G& to x 

| _ ſhall 
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- 246 E Intioduction | 
ſhall cut the Diameter TF$inp make F q = 
Fp ſoſhallF @ bethe Radius, and the Center 
of the Circle P F X as was deſired. * 

7:4"\.'0e "TRE preceeding direions are ſufficient 
for the projecting of ſeveral Circles of the Globe 
before deſcribed upon the Plane of the Meridian, 
and the parts of thoſe Circles ſo deſcribed may 
thus be meaſared. In Fig.1. HZ=—=CZ= AZ 
00 Degrees. Whence it followeth, that the 
: Quran CZ is divided into Degrees from its 
Pole M4, by the Degrees of the Quadrant HZ, 
| that is a Ruler laid from M toany part of the 
Quadrant HZ will cut as many Degrees inC Zas | 
It doth in the Quadrant  Z, and thus the Arch | 
CF = HK theArch CB = HL, and the Arch 
BF=LK. 
' 20. That which is next to be conſidered is the 
projecting or laying downthe Anglesof a Trian- 
ple, and the meaſuring of them being projected, | 
and the Anglesof a. Triangle are either ſuch as | 
are conteined between two right Linesas the An- 
gle Ain the Triangle? AR; orſuch as are con- 
tcined. by a ſtreight and a Circular Line, as: the 
Angle P'2AR. Fig.1. Or ſuchas areconteined by 
two circular Lines, asthe Angles FZ PorZ FP 
in Fig.z3, The projecting or meaſuring the firſt 
ſort of theſe Angles, needs no direction. 

- 21.Toproject anAngle conteined by a Areight 
anda circular lineasthe Angle c£ BZ in Fig. 1. 
Do thus, lay a Ruler from V to C, andit will cut 
the Primitive Circle in K make Z X = H K,aRu- 

Jerlaid from to X will cut the Diameter HAR 

1n the point 24 the Pole of the Circle Z CN, 
aRuler laid from 24to B the Angular point Ppro- 
pounded, will FRF [ne primitive. Circle in 7, make 
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NY — HL aRuler laid from NV to Y.will cut 
the Circle Z CN in WW, a Ruler laid from Z to w 
will cut thePrimitive Circle in 4,make AQ equal 
to the Angle propounded,: and draw the Diame- 
ter B AQ, thenis the Angle eEB ZorM B L= 
N.Q as was required. - 

22. If the Angle had been projected and the 
meaſure required , a Ruler laid from to B 
- would give L and making NY = HL a Ruler 
laid from to Y would giveW, from B to W 
would give 4,and 4 Q would be the meaſure of 
the Angle propounded, pil Do 

23. To projet an Angle conteined by twa 
circular lines, one of them being an Arch of the 
Primitive Circle, as the Angle e£Z B, Figp.1. 
Do thus, ſer off the quantity of the Angle given 
from HtoG,aRuler laid from Z toG will cut the 
Diameter H AR in the point C, ſo may you draw 
the Circle Z CN and the Angle H Z Cwill be e- 


I qual tothe Arch # G = HC aswas required. 


24. If the Angle had been projected and the 
meaſure required, a Ruler laid from Z to C would 
cut the Primitive Circle in & and HG would be 
the meaſure of the Angle propounded. 

25. Toprojettan Angle conteined by two ob- 
Iique Arches of a Circle, as the Angle ZFP in 
Fig. 3. You muſt firſt find the Pole of one of the 
two Circles contcining the Angle propounded, - 
ſuppoſe Z B I, a Ruler laid fromC the Pole there- 
of to F,the Angular point propounded, will cut 
. thePrimitive Circle in 4 make 4b equal to the 
Angle propounded, a Ruler laid from F to 6 will 
cut the Diameter eZ AQ in D the Pole of the 
Cirde PEX, a Ruler laid from G to e will cut 
the Primitive Circle in », make 92 = Bm 
_ = EE a Rus 
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ler laid from G to 1 7 will cut the Diameter TAS 
in p, make 4 q — Apſo ſhall FpbetheRadi- 
us and the Center of the Circle P F Yand the An- 
gle Z F P= ab, as was propounded. * 
26. If the Angle nad been projeCted and the 
meaſurerequired ; through the point Fdraw the 
DiamererT FS and the Diameter B AG at right 
An oles thereunto, a Ruler laid from G to F will 
cut the Primitive Circle in X, and making K E — 
B K aLine drawnfromG to E will cut the Dia- 
meter T AS in the Center of the Circle G D B 
cutting the Diameter Z A Rin C the Pole of the 
Circle Z BJ, and the Diameter e£ A.Q in D, 
 thePoleof the Circle PE YandaRuler laid from 
Fto Cand D will cut the Primitive Circle in A 
and b the meaſure of the Angle required. 

Or aRuler laid from F to K and 1 will cut the 
Primitive Circle in Deg. the meaſure of the Angle 
propounded as before. 

Or thus a Ruler laid from Cand D toF will 
cut the Primitive Circlein « and h ſet go Degrees 
from eandh to Fand /a Ruler laid fromCto f will 
cutZB In Manda Ruler laid from D to ! will 
cutPEXinK. This donea Rulerlaid from F 
to K and 14will cut the Primitive Circle i ing and 
d the meaſure of the Angle as before. 
 AndinFig.2. Thequantity of the Angle Z F ! p 

may thus be found. ARulerlaid from Cthe Pole 
of the Circle ZF Ito F the angular point will cut 
the Primitive Circlein a, ſet offa Quadrant from 
4 t9 b, a Ruler laid from C to b will cut the 
Circle Z F Tin the point 2, In like manner a 

- Ruler laid from D the Pole of the Circle P 4 4 

will cut the Primitive Circle in D, ſet off a 

grant from A to P, a Ruler laid fr om D toP of 
Cub, | 
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in NS the meaſure of the Angle KF ur ZF P, 
as ml propounded. 
Having ſhewed how a right or oblique An- 


vled Spherical Triangle may be projected up- 


on the Plane of the Meridian, as well as delinea- 


' ted upon the Globe, we will now conſider the ſe- 


veral Triangles - uſually repreſented upon the 
Globe, with the ſeveral Aſtronomical and Geo- 
graphical Problems conteined in them, and re- 
ſolved by them. 

28. The Spherical Triangles uſually repreſent- 
ed upon the Globe are eight, whereof there 
are five Right angled Triangles, have their De- 
nomination from their Hyporenfas. 

The firſt is called the Ecliptical Triangle, whoſe e 
Hypotenuſa is an Arch of the Ecliptick, , the Legs 
thereof are Arches of the Aquator and Meridi- 
an, this is repreſented upon the Globe, by the 
Triangle A D F, in Fig.1. In which the five Cir- 
_ parts, beſides the Right Angle are; 

'The Hypotenuſe or Arch of the Ecliptick 
A F 

2, TheLeg or Archof the Kquator, A D. 

. The Leg or Arch of the Meridian D F. 

. The Oblique Angle of the Fquator with 
the Ecliptick and the Suns greateſt Declination 
D s F. 

5. The Oblique Angle of the Ecliptick and 
Meridian, or the Angle of the Suns poſition 
AFD. \ 

The two next Icall Meridional, becauſe the 
Hypotenuſs in them both, are Arches of a Meri- 


C14n, - One of thele 1 1s noted with the Letters 


MPR 


7 
cut the Circle PF X 1n K: Laſtly a Ruler laid 
from F to K, and will cut the Primitiye Circle 
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AMP RinFig.1. In which the five Circular parts 

are > 

. 1. The FHypotemſa or Arch of a Meridian 
2. TheLegorArch of the Horizon MR, the 

Suns Azimuth North. 

- 3-. The Leg or Arch of the Braſs Meridian, 

. repreſenting the height of tne Pole P R. 

* 4+ TheOblique Angle of the Meridian upon 

_ the Globe, with the Braſs Meridian, or Angle 
of "ny, Hour from Midnight. P. 

. The Oblique Angle of the Suns Meridian 

with the Horizon, or the Complement of the 

Suns Angle of Poſition P MR. 

 Theother Right Angled Meridional Triangle 

is noted with the Letters AE G in Fig, 1. in which 

the 5 Circular parts are. 

1. The Hyporenuſa or preſent Declination of 

the Sun, AF. 

2. The Leg or Suns Amplitude at the hour of 
fx, AG. 

3. lheotherLeg or Suns height at the ſame 
time E G. 

4. The Angle of the Meridian with the Ho- 
Tizon, or Angle of the Poles elevation , 
020: : 

. The Angle of the Meridian with the Azi- 
muth, or the Angle of the Suns poſition, 
AE &. 

The fourth Right Angled Spherical Triangle, 
I call an Azimuth Triangle, becauſe the Hypore- 
74ſa doth cut the Horizon in the Eaſt and Welt 
Azimuths, as Is repreſented by the Triangle 
ADV, 1n Fig.t. In winch the 5 Circular parts 


are, 


ON 


EE. © CS aca 
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-to » Iſfronomy. 
1. The Hypotenuſa, or Arch of the Sunor Stars 


Altitude A V. 


5F The Leg or Declination of the Sun or Star, 


3. Theother Leg, or Right Aſcenſion of the 
Sun or Star, A D. 


4. TheOblique Angle or Angle of the Poles 


: a_— AV. 


. Theother Oblique Angle or Angle of the 
has or Stars Poſition, D V 4. 

The fifth and laſt Right Angled Spherical Tri- 
angle, that I ſhall tearion, I call an Horrzontal 
Triangle, becauſe the FHypotenuſa thereof 1s-an 
Arch of the Horizon, and 1s repreſented by the 
"Triangle AMT in Fz2.1. In which the 5 Circular 
__ are; 

. The Hypotenuſa and Arch of the Horizon, 
Or Aanplizinde of the Sun at bis riſing or ſetting, 
AM, - 

2. TheLeg conteining the Sun or Stars Decli- 
_ T M. 

. The other Leg or Aſcenſional difference 
A 7 that is, the difference between DT the 
Right Aſcenſion and D Athe Oblique Angle. 

4. The Oblique Angle of the Horizon and E» 

qu7or; or height of the Equator T AM. 
The other Oblique Angle, or Angle of 


| he Horizon and Meridian A/AT. 


The Oblique Angled Spherical Triangles u- 
ſually repreſented upon the Globe are three. 
The firſt I call the Complemental Triangle, be- 
cauſe the ſides thereof are all Complements, and 
this is repreſented by the Triangle FZP in 
Fiz. 1. Whoſe Circular parts are ; 

i. The Complement of the Poles elevation 
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- 2, The Complement of the Suns Declination, 
FP. 
.3. The Complement of the Suns Altitude or 
Almicantar FZ, 
4. The Suns Azimuth or Diſtanee, from the 
N orth FZP. 
. Thehonrof theday or diſtance of the Sun | 
from NoonZ PF. 
6. The Angle of the Suns Poſition ZFP. 
The ſecond Oblique Angled Spherical Trian- 
gle, I call a Geographical or Nautical Triangle, 
becaule it ſerveth to reſolve thoſe Problems, . 
which concern Geographie and Navigation, and 
this is alſo repreſented by the Triangle# Z P in 
Fip.1. Whoſe parts are. 
1. The Complement of Latitude as before 
Z P. 
- _ 2. Thediſtance between the two places at Z 
and F or ſide F Z. 
3. The Complement of the Latitude of the 
Place at F or ſide FP. 
4. The difference of Lonzitude between the 
eo places at Z and F or the Angle FBZ. 
. The point of the compaſs leading from Z 
toFor AngleF Z P. 
6, Thepoint of theCompak leading from F 
toZ,or Angle ZF P. 
The third Oblique Angled Spherical Triad 
gle 1s called a Polar Triangle, hecauſe one fide 
thereof is the diſtance between the Poles of the 
_ World, and the Poles of the Zodiack. This 
TTiangle is repreſented upon theCaleſtial Globe, 
by the Triangle FSP inFig.q. In whichthe Cir- 
cular parts are; 
1. The diſtance between the Pole of the 
=. orld, 
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World, and the Pole of the Ecliptick, or the 
Arch SF. 
2, The Complement of the Stars Declination, 
F p- 
4 "The Complement of the Stars N orth La- 
tifode, from theEcliptick or the Arch F'S. 
4- The Angle of the Stars Right Aſcenſion 
FPS. 
5. The Complement of the Stars Longitude 
FSP. 
| > The Angle of the ztars Poſt tion S F P. 
. Andthusat lengthThave performed, what 
_ Vropoled i in the 15 of this Chapter, that is, 
I have ſhewed hofv the ſeveral Circles of the 
Globe, may be projeCted upon the Plane of the 
Meridian, the ſeveral uſeful Triangles that are 
deſcribed by ſuch projection, with ſuch Aitrono- 
mical Propoſitions as are contained and reſolvea- 
ble by thoſe Triangles; And althongh the moſt 
accurate way of reſolution is by the: Doctrine of 
Trigonometry and the Canon of Lines and 
Tangents, yet it is not impertinent to do the 
ſame npon the Globe it ſelf, which asto the ſides 
1s caſte, -but to meaſure or Jay down the Angles 1s 
ſometimes alittle labourious. 
In the Right Angled Spherical Triangle 
EBZ in Fie. 1. The meaſure of the Angle 
<#Z Bis reckoned inthe Horizon from H to'C 
but to lay down or meaſure the Angle AB Z 
the readieſt way is to deſcribe the Triangle again, 
making AZ =eAB and AB = eAZ, 10 
will the Angle AB Z ſtand where the Angle 
A Z Bis, and may be meaſured inthe Horizon 
as the other was. 


And 
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li - Andſointhe Oblique Angled Spherical Trian- 
gleFZPinFig.i. The Angles at Zand P are. 
ealily meaſured or laid down upon the Globe, but 
to perform the ſame with the Angle Z F P, you 
may repreſent it at the Pole or Zenith and find the 
meaſure in the Equator or Horizon. 

- go. Andnow having,as I hope,ſufficiently pre- 
pared the young Student for the firſt part of A- 
ftronomy.,the DoEtrine of the Primum Mobile, by 
ſhewinghow the Heavens and the Earth are repre- 
ſented upon the Globe, or may be projected in 
Plane, I will now proceed to fuch Aſtronomi- 
cal Propoſitions as are generally uſeful, and may 
be ſufficient for an Introduction to this noble Sc1- 
ence: togo through the ſeveral Triangles before 
propounded, will be very tedious, 1 will there- 
foreſhew the ſeveral Problems in one Right An- 
gledand one Oblique Angled Spherical Triangle 
and the Cations by which they are to be reſolved, 
and leavethe reſt for the Praftice of my Reader. 
To this purpoſe will next acquaint you with my 
Lord Nepiers Catholick Propoſition for the ſolu- 
tion of all Right and Oblique Angled Spherical 

_ Triangles. ' JE": 


CHAD. IV. 
Y the ſolution of Spherical T1 _ ] 


N Spherical Triangles there are 28 Varieties or 
] Caſes, 16 in Rectangular, and 12 in Oblique, 


"whereof all the Rengiler and ten of the Obli- | 


que may be reſolved by the two Axioms follow 
ng. 
7 . Axiom. In al Right Angled Spherical Tri- 
angles having the ſame Acute Angle at. the Baſe, 
the Sines of. the Hyporenuſas are proportional to 
the Sines of their Perpendicular. . 

2. Axiom. In all right Angled SphericalTri- 
angles, the Sines of the Baſes and the Tangents 
of the Perpendicular are proportional. 

Thatall the Caſes of a Right Angled Spherical 
Triangle may be reſolved by theſe two Axioms, 
the iſt parts of the Spherical I riangle propo- 
ſed,that ſo theAngles may be turned into ſides,the 
Hypotenuſa, i into Baſes and Perpendiculars and the 
contrary. By which means the proportions as to 
the parts of the Triangle given, are ſometimes 
changed intoCo-ſines inſtead of Sines,and intoCo- 
tangents inſtead of Tangents. Which the Lord 
Nepier obſerving ; thoſe parts of the Right An- 
gled Spherical Triangle, which in converſion do 
change their proportion, he noteth by their Com « 
Plements. viz. The Hypotenuſe and the two A- 
cute Angles: But the ides or Legs are not 10 $1 
te 
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tel, as in the ele Angled ophericat Triangle 


- MPRin Fig.1. And thele five he calleth the Cir- 
cular parts of the Triangle, amongſt which the 
Right Angle 1s not reckoned. 

2. Now if youreckon five Circulat parts in a 
Triangle, one of them muſt needs be in the mid- 
., dle, and of the other four, two are adjacent to 
that middle part, the other two are'disjun&t, and 
which ſoever of the five you call the middle part, 
for every one of them may by ſuppoſition be made 
ſo; thoſe two Circular parts which are on each 
ſide of the middle are called extreams adjunct, | 
and the other two remaining parts, are called ex- 
treamdisjunct, as in the Triangle 24P R if you 
make the Leg P R the middle part, then the o-_ 
ther Leg M Rand the Angle Comp. P. Are the 
extreams conjunct,the Hyp.Comp./4P and Comp. 


_ 4, arethe extreamsdisjunct, and fo of the reſt, 


as 1n the following Table. 


, . v 4 3 » y 1 . A - 4 : Py 
4 ws 4+ Il. t%h Lo " 4 IJ af I TE! i 8 tb . AbLS > I fy di "P- F7 IS "Dp > % RF: of ne we. the 
2 kk "TS" : PEA \** abt xe ai. -f "LE" W KL 2.2; bY IT oy at nm. . Lo , ; . * = Y Wai; * "110+ V1 4 
— af as RIES f 4 N . "0 7 Oe Cd; 256 ws < wr ws BY * <t- Ty Cn EE delta nat Sie a 1 p70 a : « RO , * Bi _ SF. tl. * 
ets Heer a Sn Eo tr Ed I dee one Fort DOE Go Y 's $; 42” "4 748 
4+ 6. Is. * GORE D _ : Y , P : * > %s. 4+ , : l 
o ' wy : Sh 4 to we % . j . . * i- 
+> on of i IE. IfY * "4 C vw l 8 : y oy * 
gy PEN JO ONS 2 "5 RS 5 > FE 2300 
| re fs | A 4 © ry F*y ; - 
3 fer + 4 . ; L 4 6 4 . *.; 
h . | 205 Co "OT. OS. "4 :  ® t , . A " 
. 5 > $ y [ D . » y 
, «\ þ - : Bs. 'W, . . 
» ly #S. vr. 4 4 ” « .* _—*_ 
2 \ . in : & 
. . » « 
L 
4 » = \ ON - 
* - - *, 
© « . - - } n . 
4 - ” ; > -- 
” © o 
. - 
'F. 


a ——_—_ 


- |  iMid.-part __|Exctr. conj. [Extr. Uisj- 1 
| Ja 1 kf FRA ws 5 "_rY 


CO——_— Re HT ' 


|Leg. R |Comp. M7 | 


BA -. 


|Comp. Þ [Comp. MP | . | 
Leg. PR ©|Comp. 4P,|. 


Leg R hs & 
2... ena Ko. P _-. 
Leg. MR ' Comp. Þ : | -. 


kt. 


— 


—_ 


7 - -_ i 


R Comp. 242 Leg. PR--Þ:;-: | 
T..._ ar M je FR | | 
Comp. 24? | | 


"_” 


| * Ln pe. ” —_— 


{Comp. M4 


Zomp. P. _ Leg. MR | 
| —-|[Comp:-44P Leg. MR 
SY ; be | Leg. PR Comp. M1 | 


= 
| VEL MT dal 


3. Theſe things premiſed, the Ld. IVepzer as a 
conſectory from the' two Ppreceeding- Axioms' 
hath compoſed this Catholick and Univerſal Pro- 
DolitiOl.-- Tb oe hn” 
The Rettanple £67 the Sine of the middle part and 
Radius 5 equal ro the Reftanple made of the Tan- | 
gents of the Extremes conjurtt or. the Coſtnes of C7 
the Extremes disjuntt. EE | , 


Therefore if the middle part be ſonght, the 
Kzdie mult be in the firſt place; if either of if 
tle extremes, the other extreme muſt be in the © li 
Only note-that if. the middle part, or either 
of the extremes propounded be noted with its 

| _ 2 OO-————— 


mY 


Comp. in the circular parts of the Triangle, in- 
ſtead of the Sine or Tangent you muſt uſe the 
Coſine or Cotangent of ſuch circular partor 
Parts. | £8 
That theſe directions may be the better con- 
ceived , we have in the Table following fer 
down the circular parts of a Triangle under 
their reſpeCtive Titles , whether they be taken, 
for the middle part, or for the extremes,conjunct 
or disjun&t, and unto theſe parts, we have pre- 
fixed the Sine or Cofine , the Tangent or Go- 
tangent, as it ought to be by the former Rule. * 
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Now then atcording ro this Table and the former” 
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"LENT QUE... S Mx $ MP. 

3. Sine /RxRad,= &4. Sine MRxRad.== 
tPA SMPxs$P. 

s. Coſ. MxRad= 6. Col. MxRad.= 

* t MRx ct MP. __ SPx CSPR. 

J-. 5 Cof: MP x Rad.== 8. Cof. MPxRad.= 
ct Mx ct P. _ col. P Rx cs MMR, 
9; Col: PxRad= 40.Cof. P x Rad 
ct MPxt PR. col. Z1R x $M: - 


By theſe 10 ReCtangles may the 16 Caſes of a 
Right angled Spherical Triangle be reſolved and 
ſome of tnem twice over 3 for although there 
are but16 varieties in all Right angled Spherical 
Triangles, yet 30 Aſtronomical Problems may 
be reſolved by one Triangle, as by the following 
Examples ſhall more clearly appear: 
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-N- the: Right angled - Sphdticdl Trianghe 
"MPR. : Ihe given Legs.are. MR and R P. 

The Angles at Mand P are required. 

* "By the: firſt; ofithe | 16- equal / Ralatgles 

's.P Rx Radi=t:.27 R xictiP.'in which. Pi 


ſought, therefore. putting 2AK1nthe: firſt place 
.'T he proportion | 18." M R.i:Rade | Yd 15] SP KR. 


cx; IP; 
And by . the: thitd equal Reczigle, t ? F. 


Pad. * S MR: on 
CASE 2, 


'F [71 


The Legs given, to find the Hypotenuſe. 


In the Right angled Spherical Triangle J7P R. 
The given Legs are MR and PR. Ihe Hypo- 


"tenuſe 27 PIs required. 
By the etghth of the 10 Rehabs col. MP x 


Rad. = col. P Rx col. 1R in which 1P the 
Middle part is ſoughtz, therefore R44z mult be 


jpat 11 the firſt place, aft and then the proportion IS. 


Rad. col. PR :;; col. MR, coll 1P. 
EASE. 2. 
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- fo find the other Leg. 
In the Right angled: Spherical Trends MPR, 


4 P.. The Leg PR inquired. 
By the firſt of the 10 ReQtangles. Rad. t MR 
-: cot P. Sine PR. or The los PR and the 
| Angle A7given,to find 1 R. 
Ac By the : z of the io Rectangles. Rad. t PR :; 
EF. Ct M. SING MR. 


les CASE + 

Is | 
ce. Wl 4 Leg with an Angle contermmate therewith being, 
iK. W— given, to find the other Leg. 


In the Right angled Spherical I riangle, MPR, 
The given Leg is MR, with the Angle Me. The 
Leg P R 1s required. 

By the 3 Rectangle, cot. 24 Rad : :.Sin 
MATER: 

The given Leg R P, and Angle P. The Leg 
A7R 1s required. _ 

By the 1. Rectangle. ct P. Rad : ; {ineſR P. 
tang. MR. EK 
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-# Leg wi ith an- Angle oppoſite thereunto being given, 


let there be given. The Leg JAR. The Angle. 


4 Leg and 41 Angle conterminatc therewieh bein ng 
given, to find the Hypotenu ſe. 


In the Right angled Spherical Trian MP R, 
let there Io given, 


© FMRandthe Angle? = 
The Leg 3p andthe Angle P 1 to find 7P, 


By the 5. Rettangle, t MR. Rad: :col. 2M. ct MP, 
By the 9. Rectangle. t P R. Rad.; :cof. P. cE1P. 


CASE 6. 


Fhe Hypotens ſe and a Leg given, to find the con, 
tained Angle, 


Inthe Right angled Spherical Triangle MPR, 
Tet there be given, 


The Hypote- 2 and * MR. M. 
nuſe MP, $ Leg PR. 21 To find 7, 


By the 5. ReQtangle, Rad. ct MP ::t MR. coſ.M. 
By the o .Rectangle, Rad.ctMR::t PR. cof. P, 


CASE 7. 


| The Hope e and one Angle given, to fd the 
other Angle, 


IntheRi git angt2d Spherical Triang'e 3/7 &, 
et there be gIVEN , - The 


Prins  & Angle o 5/8 Z angle $02. . 


: By the 7. ReRangle, cot. M.Rad ::coſ. P.cot.P. 
By the 7. Rectangle cot.P,Rad : ; cof. 34 P.cot.Af. 
? CASE 8, 


The Oblique Augles given, to find the Hypotenuſe, 


In the Right angled Spherical Triangle \P R, 
Ret there be given The Angles at P and 27, To 
ind the Hypotenuſe P 7. 

By the 7. Rectangle, Rad. ct P ; : cot. M. 
ol. AAP. 


CASE «6 


0 at Hypotenuſe ad an Angle given, to find the Leg 
corterminate with the given Angle. 


{ Inthe Right angled Spherical Triangle MP R, 
ot there be given, 


Wrke Hypote: ! Oy PR 
nuſe P 1 C Angled 4,7 ETo hnd $4 


b; the . Rectangle, ct P M.Rad :: col. P.t P R. 
| to the 5: Rectangle, ct P .Rad:: col. M.t AR, 
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CASE 10. 


when Frporenuſe and an Angle gi ven; fo \ find the Leg 
To oppo te ro the given Angle. 


" In the. Right angled Spherical Triangle 
MP R, let there be given, 


The Hypete- Cand the tr. = PR 
mnuſeP// I Angle 2 P. + Tofnd T2 


By the: 2. Reftangle, Rad 51P::s 1. Sine PR. 
By the 4. Reftangle, Rad. $MP :: J P.Sine MR, 


CASE $i; 


A Leo and an Angle oppoſite thereunto being given, 
10 find the Fywenye. 


In the Ri ght angled Spherical Triangle MP R, 
let there be given, 


| 2? PR. Fand the? 2 Ftofind the Hy- 
'The Leg 3 PR. rg P {porenle P M. 


By.the 2. ReCtanele, s M.Rad;:$PR. $MP. 
oy the 4. ReQangle s P. Rad: : SIR.s PÞ 1. 


CASE 12, 


The r Fiprenaſt and a Tg given; to find the Angle 
oppoſite to the given Leg. 


* In the Right angled Spherical Triangle P MR, 
the 
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the Angleat 7 is required. - 

By the fourth Rectangle Sine 1P to, Rad : ; 
S MR, SP. 

The Hypotenuſe MP and Leg PR given, the 
Angle M is required. | - 

By the ſecond ReCtangle. $ MP. Rad: 
SPR. SM. 

G ASE 15. 


T he Augle and eg conterminate with it being given, 
to find the other Angle. 


[n the Right angled «pines F000 PMR, 
let there be given, 


The An-7 11 4 and ws v4 tofind the 
gle & P. Leg Angle 


By the tenth Rectangle, Rad. cs ALR : : s A. cs P. 


By. the {ixth Rectangle, Rad. s P:: cs PR, cs AM.. 
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An Angle OT a Leg oppoſite thereunto being o pruven, : 


to find the other Angle. 


Inthe Right angled Spherical Triangle M P R, 


[ct there be given, 


The M2 P {andthe 71R «to find _ FA 
gle A 4 Leg $P& ? Angle { P. 


By the 19. Rectangle, cs JR. Rad : : cs P.cs M, 
By the 6. Rectangle, cs P R. Rad ::-csM.s P. 
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here are twelve Caſes, ten whereof may Yer re- 
olved by the Catholick Propofition ; If the 
pherical Triangle propounded be firſt convert- 
d mmro two right, by. letting fall of a Perpendi- 


lar, ſometimes within, ſometimes without the 
Triangle. 


if the Angles at the Baſe be both acute 
Js oth obtuſe, he Perpendicular ſhall fall with- 
1 the Triangle; but if one of the Angles of 
he Baſe >be acute and the other onal” , the 
Perpendicular ſhall fall withont the Triangle. 

6. However the Perpendicutar falleth, it muſt 


We always oppoſite to a known Angle, for your . 
better direftion, take this General Rule. 


From the end of A Side given, being adj jacent to an 
Angle given, let fall the Porjendindir. 


As in the Triangle FPS in Fig. 4. If there Ez 
were given the Side FS and the Angle at S;the 
Perpendicular by this Rule muſt fall from F ypon i 
the Side SP extended, if need require. | 

But if there were given the Side PS and the 
Angle at S, the Perpendicular muſt fall from P. 
upon the Side F$.-- 


7. To divide an Oblique angled opherical I 


Triangle into two Right, by letting fall a-Per-  *- +7. 2! 


pendicular upon the Globe it ſelf, is not neceſſa- 
Ty , becaufe all the Cales may be reſolved with- 
Qut it, but in projection it is convenient to in- 
form the fancy : and ſeeing the reaſon by which 
It is done in projeCtion doth dependupen the na- 
ture of the Globe , I will here ſhew.jt both 
Wy + A ficft. upon the Globe, and Tas dy. 
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. An Oblique angled Spherical Triangle may 
bedivided into two Right, by letting fall a Per. 
pendicular upon the Globe it ſelf , in this 
manner, In the Oblique angled Spherical 'Iri- 
angle FPS inFig..4. letit be required to let fall 
a Perpendicular from P upon the Side FS, Sup- 
poſe the Point P to ſtand in the Zenith, where 


- the Arch FS ſhall cut the Zodiack , which in 


this Figure isat K, make a mark , and from this 
Point. of Interſetion of the Circle npon which 
the Perpendicular is to fall with the Zodiack, 
reckon 9o Degrees,which ſuppoſe to be at P; a 
thinPlate of Braſs witha Nut at one end thereof} 
whereby to faſten it to the Meridian, as you do | 
the Quadrant of Altitude , being graduated as 
that is, but of a larger extent (for that a Qua. 
drant in this caſe will not ſuffice) being faſtned at 
P and turned about till it cut the Point L in the 
Zodiack, will deſcribe upon the Globe the Arch 
of a-great Circle PEL, interſecting the Side 
FS at Right Angles in the Point E, becaule the 
Point L in the Zoliack is the Pole of the Circle 
SFK, now all great Circles which paſſing 
through the Point L, ſhall interſect the Circle 
S XG, ſhall interſect it at Right Angles ; by the 
3; of the 2. Chapter. 

9. And hence to divide an Oblique angled 
Spherical Triangle into two Right by projecti- 


- Onis eale, as in the Triangle F PS, the Pole of 


the Circle SFX 1s L., therefore the Circle 
B LP ſhall cut the Arch FS at Right Angles 
in the Point E. And becauſe the Point 15 the 
Pole of the Circle BFP, therefore the Circle 
G'S ſhall cut the Circle BFP at Right An- 
?1csin the Point D, the Side F P being ge” A 
6 AV3 6 | eds 
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ed. Come we nowto the ſeveral Caſes which at: 
ter this preparation may be reſolved, bythe Ca» 
tholick Propoſition.  . - Ix 1 


"SS SEED 


Two Sides with an Angle oppoſite to one of them bs. 
ng grven, to-find the Angleoppoſite' tothe other. 
- In the Oblique angled Spherical” Triangle 


FPS, 1n Fig. 4. the Sides and Angles glven and 
required will, admit of fix Varieties ;' all which 


may-be -relolved-by -the-Catholick Propoſition, 
gat two operations ,. but! thoſe two may be'te< 
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duced to one, as by the follpwing Analogies to 
very. Variety will plainly appear; > | 
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"Rad. 5 FP: "7 PPC SEC 1 
5FS.Rad:: SFC.sS | 
8. FS. s FP:: FPS. s PSF. 
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ASE 2 


Two Sides with an Angle appoſite to one of them biing 


given, to find the contained Angle. 


In this Caſe there are ſix Varieties, all which 
may be reſolved by the Catholick Propoſition, 
xccordi ng to the Tab le WOE - 
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'E 1ven | "Required, 


A 2..0 »” @ »+ * +» : A. ,- TEST <7 
BY — — ti_ i much 


a. [i "I" "0 


a FP. — 
1- PS FPS: 
PSF 


1:c0t PSF Rad: cs PS.ct EPS, 
2. ct PS. Rad: cs EPS, re E 

2. Rad. tEP::ct FP.cs FPE 
ct PS.cs EPS::ct FP.ct FPE 


__ 


= ; 
2.79 Pg 
= 
EPS EPF=FPS 


1cot PF$, Rad::csPF.ct EPH 
2. ct PF.Rad :: cs EPF.tEPR | 
;- Rad.'tEP: :cor PS..cs EPS 

cor PF.cs EPF:+ ct PS ct EP, | 


PS m 
3. FS PSF 
PES_ 
FSD--PS D== PSF. 


[cot r PFS.Rad: os FS.ct FS E 
2.&t FS.cs FSD:: Rad-t DS 


Iz. Rad. tDS::ct PS. cs PSD 


| CtFS.cs FSD:: ct PS.cs PSI 


#5 SR 
4. FS -" "n- 
me 


1.cot FPS.Rad::.cs PS.cr PST) 
2. ct PS.cs PSP: Radit DS 


43. Rad. tDS::cot FS.cs FSD 


ct PS.cs PSD:: ct FS.cs FS 


_ Tr cr cr — 
EFSP 


Fo FP PF'S 
[13- Rad. tFC:: ct FP..cs PF 


1. cor FSP. Rad: ics FS.ctSF 


2.Ct FS.cs SFC:: Rad. tFC 


SEC—PEG==PFS. 


ef FS.Cs SFC:: ect FP.cs PEO 
| —_ ws 


FF. PFSÞ.crFP.csPEC:: Rad.rFCf 
FPS [2. Rad. tFC :: cr FS. cs SEC 
FC—PFC== ==iES ct FP.0s PEC:: :& FS SEC}. 


Two Sides and an Auk anole to one of them baing 
_ given, to fd thethird ſide. 


The Varieties 1n this Caſe, with their refoln« 


# tion by the Catholick Propoſition, are as follow- 
eth. 


Given — Required ; 
Fy by [. & PS :: cs PSF. t ES 4 
2. cs ES.cs PS: : Rad. cs EP 
13. Rad.cSEP: :c5 FP.cs FE. 


Cs ES. cs ÞS: : Cs s FP.cs FE 


——_— —C_ wr. 


1. cor FP. Rad: cos PES.t FE} 
2.cosFE.cos FP::Rad.cos EP 
| 3. Rad.cosEP: : cos PS.cos SE 
| Cos FE. Cos FP: * C05 PS. Cos SE Y 


AC. Ant. A. 


"| x. cor FS. Rad :: cos PFS4 FD 

12.cos FD.cos FS ::Rad.cs SD! 

[3. Rad.cos SD : : cos PS.cs PD | 
C05 'F D. cos FS: :Cs PS. Cs PD; 
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i cot PS. Rad: : cos PPS. PD 
2. cos P.D.cos PS: : Rad.cos 5 D. 
|3. Red.cos SD :: cos FS.CS FD 


ML cos P.D-cos PS; : cos F FS. c5FD 
FS 
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FC "cot FS. Rad «: cos FSP. f SG 
[5- we. PS.233; A SENG: Bad. cos FC| 
1-1 = ESP." . * *.. -. $I C:: cos FEaor FO 
SC—PC==PS | cos SC. cos FS. eos FP.,cos PC\ 


FS _ « [1.cot FP: Red: : cos FPS. t PC 
6. FP PS I2.cos PC.cos FP::Rad.cos FC 
_ FPS . .-  . [3.Rad.cosFC::tos FS.cos SC 
ISC—PC==PS'.. | cos PC.cos FP::cos FS.cos SC 
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Tie Angle wh a Side oppoj ite to one of them bainy 
given, to find the Side oppoſite unto the other. 


The Varieties in this Caſe, with their Reſoln- 
_ by the Catholick Propoſition, are as follow. 
et Fn 
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Given .. Required; 
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BES © a; Rad.s PS : : 5s DPS.$SD. 
1GEPS.tF8* 8. FP, Rad :: $.SD. sF$\. 
FO 1 


- PES. 5 PS: : s FPS.SFS | 


Rad. BS: is PrS. 88D i 
' FPS. | Rad:s 9 SL). s PS: 


S. FPS. £FS ; 5 PFSrs rs 


Rad: 7FP 3; 5 FS. 5FC 
f PSF, Rad::'$FC. 5 FS 


Fa s. PSF. SFP : 4-S # # <a ES. 
nn 


= 1; zps. Rad-:: sFC. s FP 


—_ LOU, 


T Rad: ES: : 5 PSF.SFC 
PPS SES:: 5 PSF, SFP || 
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Pp | er Rad:: s$PE, s FP | 


Rad. 5 PS :: 5 PSF. "VE 
5 SFP. sPS:: s PSF, s FP 


5) [i 
PC FS 
LC | PSF 
"PC . SFFP 
; FC PS 
s5S 5 .. 
Soba 6. SFP 
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*Rad. s FP: - 5 PES. SPE [ 


PS is. PSF. Rad :: $PE. s PS. 


. PSF. SEP :: : S PES. 5FS 


eth. 


EASE & 


Two Angles and 4 i: de oppoſite to one of them being 
given, to find the Side between them. | 


The Varieties and Proportions, Are as follow- 


Given Required] . PORE 


; 


PFS 
t. FPS 
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FP [2-c: DPS.s PD ::Rad. t DS 
 Iz.Rad. CDS :5e& PFS.s FD: 
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In Jutroduetion | 


FPS. - 1. cor FS. Rad : cs PSF. + SC el 
1;. PSF PS |}2. cot PSF. 5$C::Rad. t FC 

3. , en 3. Rad. t FC:: cat FPS, s PC 
POSTT WY TY cor PSF. SSC: cot FPS, s PC 
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i BS 2. Rad. t PE :: cot SFP. 5s FE 
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CASE6; 


Ts Angles and a Side oppoſite to one of them being 
grven, to find the third Angle, 


The Varieties and Proportions are as follow- 
eth. 


Given Required| | | 


| [1.ct DPS. o Rad: "C5 « PS.ct PSD 

PSF, 2.5 PSD.cs DPS: : Rad.cs Ds 
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PPE-4-SPE==FPS| cs SFP.s FPE = cs PSF.s SF PE 
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ih 7 | 0 F581. s PFC.cs FFC: : Rad. cs FC. 
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Ct PEG 


| FPS * [1.cor PSF.Rad: : cos F8.crSFC 
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_— 
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EASE 


Two Sides and their contained Angle being given, to 
find. either of the other Angles: | 


__ Varieties and Propottions are as follow: 
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t- FP © BSP\2:er PES. s FE: Rad. PE 
| PESs* 13.tPE, Rad: ::s ES.ct PSF | 
es FE=zs U 5 EF. ct PFS :: s ES. et PSF, 


T 2 we 


. FP 3. C$F(;.Rad ::cs PSF, FC 
SFO—PFC= PFS| c: es FPC.s PFC: 65 PSF.s SEC 


SFC—PFC==PFS es PSF.:s SFC: ; 65 CPF, "us 5 PEG; 


| PSF *[1:cor PSF Rad: PE - SPE 
5: SEP FPS. sSPE.cs BSF:: : Rad. cs PE 
| PS 12. cs PE. Rad::cs SFP:s FPE| 
epe<spE=Frs|« cs PSF s SPE: es SFP.s FRE}. 
| PSF [rcorSFP:Rad: ts FPEPE 
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Two. Sides di their contained Angle _ grven, ?o 


F he vainia and Proportions are as follow: 
o&.: 21 


2 CASE (8.11 
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find the third Stag.” 


. *% A þ 


, * er ee rp al” wc troy atv a 4 


: _In Jntroductldn 
$02 > as [1.cot FS.\Rad:: cs PFS.t DF} 
l2. FP. FPS12: cot PFS.s DF::Rad.t DS} 
-PES © © - -*** 15; EDS. Rad ; : 5 PD. co SPDL 
FDEP = PD = DF. ct PES:: 5s PD.ct SP 
FP. * "11. cot FP. Rad :: * COS FPC. rP 
,. 7s PSF|2. cot FPC. s PC: Rad. t FC 
* FPS. ©. | 13." © FE: Rad: : Cs. cot FSP. 
PS PC= CS fs PC. tf FFC::: F768, ct FSP_ 
54 = G + 1.cot PS Rad: : C0 sSPD.t PD 
PS... SFP1,co SPD.s PD: : Rad. LDS 
"FPS . 13. tDSRad::.s FD. cor SFP | 
Es bed FD. 5 PD. ct SPD::5FD.corSFP 
"PS RO ih cor PS. Rad :: cs PSF, + SB 
$10 - une: cot PSF. s SE:: Rad. tPE | 
|: ZSF -[>- tPE.Rad:: 5 FE. cor SFP.| 
FS—SE==FEF | 5 SE. ct PSF s FE, ct SFP. 
| = ht. Cor ic ES. Rad: CS FSF.tSC | 
6. FS FPS 2. cot PSF. s SC:: Rad. t FC| 
| FSF |: 3. tFC. Rad:: 5 PC. cot FPC| 
[SC—PS==PC, 5SC. cot PSF : x PC ct FPC| 


I +*$5 © + br & FP. Rad :: 05 PES, FE. 
» | 5s 0 Se» FS. 
+ PFS iz. Rad. cs PE :: cs ES: cs PS. 


42- SP _ FS-[2;c5 PD,osPS::Rad. cos DS 


i aitrondiny.” = z 


[Given | "Required | A | 
£23.38 — | 


2. cs FE.cs FP.;:Rad. cosPE| 


j comd=/om = SR 


_o Al. 


NF cs FE. cs FP: ci ES. cs PS. 
AFP & bo \ :[1.ct PS. Rad::oSPD.rPD 


1-—-FP$ 13: Rad.cos DS: : 6s FD.cs FS | 
-1FP SIG ines $ cs PD. C5 4th :cs FD.cs FS 


| BK &e 


' 
A —— 3. "we. @& 18 _ Se: 


|. PS ko tn, O8 PS. Rad : cs PSF,t. ES 
[3+ FS . . - FP 125,05 ES, cs PF :; Rad. cosPE. 
 4-- -PSF—- —--{3-Rad.cosPE : : c05 FE.cos FP 
FS—ES== FE: * | oe Gon Cs ES : Cor B'S, cs FP | 
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Two Angles and their cd Side being prven, ts 
find-one of the other Sides, 
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|- PS [ce PS. Rau tparre 
1. FPS PS |2.ct FP. cs FPE:: Rad.tPE, | 
FP 12, PE. Rad:: cs EPS. ct PS 
F PS--F PE=—EPS cs FPE:&t FP :: 65 EPS.ct PS 


"PFS [1. oor PPCRades os BD. + PFC| 
[2+ © PS FS I.cot FP. cs PFC:: Rad.t FC 
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[as PEC=SEC) cEEP.cs-PEC: 6 SEC. ct S* 


=> 


_ | 


_—_——ﬆ. 


; 2 8 LES 


> = 9 > <—_—__ 


— = : < 
"ia 7 hag By 
_ Lats be _ 3 CLF", 

— __ _ — —_ _ - __—_ — oh - _- _ 

_- — OT, ooo” 9 or ITS. - TER — - - 
” 
——_— _—_ > =o hn pea _ 0 00> nem 
. = ——__ axon = 59> omg as <hre> way pm” —_ - wn —_ 
—— . _ ——_—— _ —_— —_— — - = 
—_—_ - a my 


——— 


k , . _ 
b- ” 
- « 
1 
4 n 
4 


EE. OS 0 


, 5 'PSF- —_ 


& 2-4 


| pgr-L0s PFs Dj cs PSD.cr PS cs Þ SDct ce SF 


jy 4 PSF 


PS". 6: 
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| 1.02 PSF Rad: 
[2.ct SF. cs SFC:: Rad. t FG 


I. Ta SPD-Rut: cer PS.cr SD 


oy ce PS, cas PSD:: Rad. t DS 


3. t DS. Rad :; cs FSD. ct SF 
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2. ct PS.cs SPE ;:; Rad. tPE 
P: CPE. Rad ; ics PPE. oe FP 
\Cs SPE-cct PS :: :Cs FPE.ct FP 


_ Ct. 8FC 


edema 


J. tFC.Rad:: cs CFP,ct FP 
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G. SFP 
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SF 


|FSD--FSP==PSD) « es FSD&fFS::cs PS Der PS 


-—PS:2.t FS. ee FSD: ;Rad;t 8D 
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Cs SPCct FB: 
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:Cs CF FP, ct-FP 


I. cSFP. Rad':: Cs FS.ct F&Di 


A EI IEI_ 


3. t SD. Rad: : cos PSD.ct PS 
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wo Angles and the Side between them beiug Laven, #0 
| fins the third ' Hole. A reign) 


bad . by \ 
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- Fhe Vatittis and Proportions are 4 follow 
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PSFI2.5FPE. cs F: : Rad. cx PE. ' 
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: SEPS.cs PSF 


\FPS—F PE=EPSI IF PE.cs PE, Secs S PE £5 PSF 
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FPS ' |[1.ctSPD.Rad::cs PS.cr PSD) 
 TF. -: 2.5 PSD.es SPD: :Rad.cs DS 

| | PS 3.Rad.csDS:: » FSD. cs SFP| 
PSF-1-PSD=FSD# PSD-cr SPD: 5 FSDa3 SFP 
| pSF Irie PSF.Rad:: cs SFaere.SFC 


WI {z. SFP, FPS|z.s SFCis PSF ::Rad. cs FC 
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13. Rad.cs FC: :5PFC. cr FPS 
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| The tree Sides being giver, to find an Aieb. 


This Caſe may be reſolved by the Catholick 
Propoſition alſo, according to the direftion of 
the Lord Nepier, as I have ſhewed at large inthe 
Second Book of my Tripammerria Britannica,Chap. 


4 bl. a— 4 = 


2, but may as I conceive be more convenient Y 
ſolved, by this Propoſitian following. 
7 As the ReQtangle of the Square of the Sides 
containing the Angle inquired; 
Is to the. Square of Radius : SO 1s the Rectans 
| gle of theSquare of the difference of each con- 


| given. 
| Tso the Square of the Sine of half the Angle. 
inquired. 

| In this Caſe there are : three Varieties, as inthe 
IT langle F2AP. Fig. 3 
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The three Avgles given, fo finda Stae. 


This is the Converſe of the laſt, and to be re- 
 folvedafter the ſame manner, if ſo be we convert 
the Angles into Sides, by the tenth of the third 

*Chapter : for ſo the Sides of the Triangle ACD 
will be equal to the Angles of the Triangle! F Z P 
"£8 0s Zo 


AD==eAE the meaſure of the An- 
gle ZPF. 
2 DC= KM the meaſure of the An- 
That, 158 oleZFP. 
 AC=HB the Complement of F ZP 
| C to a i Semicircle. 
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DAC=QR=ZP. 
The Angled ACD=1 M = Hf==2Z &z=Z F. \ 
AD M==s K= <A =P h=PÞPF. | 


And thus the Sides of the Triadfle' Z p F are 
equal to the Angles of the Triangle ACD. 
The Complement of the greateſt Side P F to a 
Semicircle being taken for the greateſt Angle 
ADC. | 

Andin this Caſe therefore,as in the preceding, 
thereare three Varieties which make up ſixry Pro- 
blems in every Oblique angled Spherical Trian- 
gle.z which aCtually-to reſolve 18 {o many Tri- 
angles, as have been mentioned , would be both 
tedious, and to little purpoſe ;, I will therefore 
ſelect ſome few , that are of moſt general uſe in 
the Doctrine of the Sphere, and leaye the reſt t to 
thine own practice, 
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CHAP. V; 


. Of. ſuch Spherical Problems as ave of 
| (Oh General Uſe in the Doitrine of t fox 
| FRW6 mum Mobile or Dinrnal Motion C the 
Pj 0i-f Sur and Stats. 


LC 


PROBLEM 


The te gen Declindtion' of the $ uh bein v6 zen, tg 


FI - fond the Dtclination of atty Point « the A 
| BUD | ISTH 33 Eclprec 
& 41: 3:7 6 Cr | ; 


He Declination of the Sun-6r other Star , is 
 hisor their diſtance from the Equator, and IW 

as they decline from thence either Northward or | 
if Southwerd ; ſo is their Declination reckoned WM... 
Wu.  _- North or South. | 
1 2. The Sun's greateſt Declination , which in 
this and many, other Problems is ſuppoſed to hc 
given, with he Diſtance of the Fropicks, Elc- 
vation of the Equaror,and Latitude of the Place, 
may thus be found. 

Take with a Quadrant, the Sun's greateſt and 
leaſt Meridian Altitudes, on the longeſt and 
_ſhorteſtidays of the year, which ſu ppoſe at London 
to beas followeth. 


_—— A £419 64 4 


0,09080"1 ; $45 ? a ; 
9 ti para er reg OA 2s He Tr pr 1» 


"or Woot ee op « 


.. 5 greateſt? Meridian Hs. 61.9916 
TheSur's þ fra _ FS Altitude 2 Hw.1$9416 
Their difference is the diſtance?» =D 

of the Tropicks 1 $ 9.09.47 00. 
Halt that Difference 3 is: the "> - | 4 p | 
Surs greateſt Declination, | > SES. 23, $25 93 "2 nf 


greateſt Altitude, the remainer 


is the height of the Equator | -qets on 


i 
The Complement isthe F ,.., EO 
height of the Pole C EL or PR. 51. 5 33 
Now, then in the Right angled Spherical Tri. 
angle 4D F in Fg. 1.there-being given. . _ 
1. The Angle of the Sun's greateſt Decling- 
tion D AF. 23. 525. pat 
2, The Sun's ſuppoſed diſtance from to = 
AF.coot. _ ES ene 


The Ss preſent Declination D F may be 


ound, by the 10 Caſe of Right angled Sphetical 
Triangles. ES 


oF As the Radius- = A | 4 
LR | £45. * & © 


sto the Sineof D AF. 23.525. 9.60113517_ 


*015 the Sine of AF 60. 9. 93753063 
To the Sineaf DF, 20.22, 9. 53866580 


PROBLEM 2, 
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65: The Right Acenſion of the 


P T riggalce 45 £NC Proportions {AL ©o 


PROBLEM. 21 


The Sun's «orb Declination , with his Diſtance 
- : from the next eAquinottial Point being grven, fo 


find his Right Aſcenſion. 


- In the Right angled Spherical Triangle ADF 
in Fig. 1. Having the Angle of the'Sun's great- 
eſt Declination. D AF. 23. 525. And his mp 

poſed diſtance from Yor, the H oh | 


7/1 


of the e£quator, A D may be found, by hen ninth 
Caſe of Right angled Spherical Triangles p 


S 
YR Rees 
Sth Ratw oo 2-7 I. ©00920000 
So.is the Cofine of DAP: 23. 525. 0 96231533 
To the Tang. of AD. 57. 80. =D, % 00973o 


BR 0) OT PROBLEM- gi 


To o find the Declination 0 of aP lanit 6 & "Fi : xed Stax 
nit +45 > > with" Latitude." 


In the Oblique angled Spherical Triangle Fes 
in Fg. 4. we have given, 1. P'SES£S the 
genes Declination of the Ecliptich,, 2, The 

ideF $' the Complement of the' Stirs Latitude 
from'the Ediptick at K. 3." TheAngle P'SF 
ths Ebmplement of: the Stars Lots Abe.” T 
ind ? F the Complement of Dectination, By 
the © yhrh Caſe of Oblique angled Spherical 


AS 


(«the Cot. 1 Ps, 23. 525. ©.” 19. 3611802 
«to the Radine, 10. ©O0000@ 
Wo is theCoſ.of P'S F. 20deg. - 9- 9729958. 
o the Tang, of SE. 22. 25... 9g. 6&1 18056 | 


# 


F$.86 deg'—E. 22. 25.= F E. 63.79- 


DF As the Col.of ES.22.25.Comp. Arith. ©.03 36046. 
mg To the Colmeof P $. 23-525. 0.962315 
24s Sothe Col. FE. 63.75 $:6457058 
__ To the Col. PF, 64:01. /-  9.6416258 


nth Whoſe AE TLERY , isFT. 5 v9. the De- 
ination fought. . 


PROBLEM. £ "Ky 


od br find the Air Aleenſ 108 of a Planet , or other 
/ i” Star with Latitude. 


The Declination being. found by. the laſt Pro: 
blem,,we have, in the Oblique angled Spherical. 
Triangle P F S' in Fig. 4. All the Sides with the 
Anple-F SP 20,deg. or the Complement of the 
Stars Longitude. Hence to find FPS by the 


-abep Caſe of Com angled REN Ty , 
Jo; 


#2 
' WR , 


FI 3 
©. Aa. \ y ; P 


Dr ' the "ey of PF. © Comp. Arith, 0. 0463059 
'oÞ broth Sine of FSP, 20. ; 9. 5349516 
To $0 1s 'th Sine of F'S. 86. - 0984407 


To the Sine of F P S. 22. 28, Os 5787902 


By 
rical \ Whoſe Complement 67.72. 1s the Right Aſc, 
As of aStar 0: 10, North Lat.4, PRO- 


PROBLEM 5. 


Is Þe Poles Elevation, Sun's preateſk Declmation and 


* Meridian Altitiide being given, to find his true + 
© Place in the Zogiach, 


*ocdfirnndiics  . 


od 


"If the Meridian Altitude of the Sun be le 
than the height of the e£qnaror, deduCtt the Me. 
ritlian Altitude from the height of the e/£9ua- 
707, the Remainer is the Sun's Declinatiovn to- 
wards the South Pole : but-if the Meridian ' Al. 

tituge of the Sun be more than the height of the 

e/£quatby , deduRt the height of the «£gqnato 
from the Meridian Altitude, what remaineth, is 
the Sun's Declitation towards the North Pole, 
in theſe Northern. Parts of the World : the con- 
trary is to be obſerved in the Southern Parts. = 

"Then m'the Right angled Spherical Triangle 
ADF in Fg. 1. we have given the Angle FAD 
the Sun's greateſt Declination. vo , | 
* The Leg DF the Syy's preſent Declination, 
To find AF the Sun's diſtance from the next E- 
___avanC@ssrv.. ooo 

" Therefore by the Caſe of Right angled 

_ Spherical Triangles. Su 8 


As the Sine of FAD. 23.525.Comp.Ar.o. 3988649 
Is to the Sinegf D F. 23: I. 5945460 
JO is the Radius, — © © © © 10, cogg000 
To the Sine'of AF. 80. 04. | ' | 9. 9934110 
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PROBLEM 6: 


PROBLEM 6 
The Poles Elevation and Sni's Declination berg 
grven, to find bis Amplitude. | 


The Amplitude of the Sun's riſing or ſetting 
8-4n Arch of the Horizon intercepted betwixt 
te e+Zquaor andthe place of the Sun's riſing or 
ſetting; and it is either Northward or South« 
ward,, the Northward Amplitude is when he 
rileth or {etteth on this Side of the e/E£quaror t9- 
wards the North Pole; and the Southern when 
he riethor ſetteth on that Side of the «£qnarer 
whuch is towards the South Pole : That we may 
then find the Sun's Amplitude or Diſtance from 
the Eaſt.or Weſt Point, at the time of his riſing 
or ſetting. In the Right angled Spherical Tri- 
angle A T 24, in Fg. 2. let there be given the 
Angle T AM. 38. 47. the Complement of the 
Poles Elevation; and T'Ad. 23. 15- the Sun's 
tion, preſent Declinatton : To find AM the Sun's 
- | 4mplitude, 

By the eleventh Caſe of Right angled Spheri- 
cal Triangles. 


As the Sine of MAT. 3 $.4.7.Comp. Ar. O, 2001365 


Isto the Radim. LO. COCCOCO 
5468 50 1s the Sine of MT. 23. 15. G. 5945468 
2000 Torhe Sne.gf AM. 39. 19. 9. $026833 


PROBLEM 7. 


PROBLEM 7. 


To Tu the Aſcenſional Difference. 


The AfcenGonal Difference is nothing elſe, 
HOR'Y! but the Difference between the Aſcenſion of any 
if 1 18 Point of the Ecliptick in a Right Sphere , and 
10g! the Aſcenſion of the ſame Point in an Oblique 

Sphere; Asin Fiz. 1. AT 1s the Aſcenlionaldit- 
ference between D A the Sun's Aſcenſion in a 
Right'Sphere, and DT the Sun's Aſcenſion in an 
Oblique Sphere. Now then inthe Right angled 
Spherical Triangle A 1 T , we have given. 
'The Angle M IT. 38. 47. "the Complement 
of the Poles Elevation. And MT. 23. 15. To 
find AT the Aſceuſional difference. 
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- As Rad. 

To the Cot. rb ud $.38.47.Com.Ar.10.0099136 
Sois Tang. MT. 9.631005i 
To the Sine of IT 4 56; 9.7309157 


Z; . PROBLEM- 8. 


Having the Right Aſcenſion and Aſcenſional Difſe 
X rence, in find the Oblique Aſcenſion and 


1 Od aww 


Info. 1, D7 T repre {ents theRight Aſcenſi oth 
AT the Aſcenſic: al Uierence, D A the Oblique 
Aſcenſion whici :. {ound by deduCting the Aſcen- 
{tional Difference 4 T . from the Right Aſcenſion 
DT. accor ling to the Direfticn tolfowing, 


=o 


It 


FN.  (Subt. (The Aſcentianal Difference 


from the Foett., anfltH 
+ at | FS giveth the: .Qblique A- 
ET. | The Aſcenſional Difference 
© | ].,-_ | totheRightandit giveth- 
& +. J Add, CL the Oblique Deſenſion.. . 
| Add (The Aſcenſional Difference 
ro Eb. tothe Right,andit giveth 
S | , - | theObliqueAſcenfion. _ 
SOV >. PThe Aſcenſional Diffciets 
| from the Right, and it 
Fo giveth the Oblique De- 

L Saht; 'W ſ@&nſi9n, RG 


Right Aſcerifion of IL. o deg. 55. $0 
Aſcenſional Difference 27462, 


Oblique Aſcehſion T7. 5 deg. 36. 18. 
Oblique Deſcenſion Il, o deg. 85. 42 


fe _* PROBLEM $g: 


To find the time of the Sus riſing and ſetting, with 
Rs  - the length of the Day and Night. 


_ The Aſcenſional Difference of the Sun being 


en- || *4ded tothe Semidiurnal Arch ina Right Sphere, 
CON that is; to go Degrees in the Northern Signs, or 
lubſtrafted from it.in the Southern, their SUM OC 
Diſference will be the Scmidiurnal Arch, which 
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doubled i is the Right / Hoh which biſeted is the 
time of the Sunriſing, and the Bay Arch biſeCted 
isthe time of his ſetting. 


As when the Sun 1 IS IN © deg . I. his Aſcenſo- 


nal Difference is 27. 62. which being added to 


j 


go degrees, becauſe the Declination is North, 
the Sunt will be 1 17. 62 the Semidiurnal Arch. 
The double idreof | ts 235-22 the Diurnal 
_ which being coliverted' into time makes 
hours 4.1.minutes: for thelength of the Day, 
a ofe Cotnplement to 24; is'$ hours 19 minutes 
the length of the Night ; the half whereof is 4 


hours g minutes 30 Seconds the time of the Sun's $ 
riſir ng; 


PROBLEM 10. 


3 


+ The Poles Elevation and the Suns Hidkinarion beins 


given, to find his Altitude at -__ time ajſi gred. | 


In this Problem there are three Varieties. 
1. When the Sun 1s in the equator, that is,it 
the beginning of N and = in which caſe ſuppo- 
ſing theSunto be at B, 60 degrees or four hours 
Jiſfant from the Meridian » then in the Right 


 angledSpherical Triangte B Ze®, in Fig 1. we 


have given, eZ, 51.53. the Poles Elevation, 
and Be 60 degrees, to find BZ. 


Therefore by the 2 Caſe of Ri git angled m_ 
rical Triangles. 


As the Rudin 


To the Coſine of. AZ. Fr. 53: * x 2053614 


G So iS the Coline of Be/&. 69. | - $:59897690 j 
> || To the Cofine of B Z: 73- 38: 9. 4988135 j 
al | Whoſe Complement B CG 18, I 2. s the © AL -/ j 
5 titude requited, 
;©S The focoind Variety i is when the Sun is in ithe A 


+ F Northern Signs, that is, in Y'. 5. IL $48. MM. in 
n's | which Caſe ſuppoſing the Sun.to be at Fin Fig. 1, 
Then in the Oblique angled Spherical Triangle 
F Z P, we bave given. 1. PZ 38. 47 the Com- 
plement of the Poles Elevation. 2.' FP 67. 97 
| the Complement of Declination. 3.,Z PF. 45 
ws the Diſtance of the © from the Meridian, To 
find F Z. 
: Therefore. by the eighth Cafe of Oblique 
_ angled;Spherical Triangles; 
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g,1 
P%- | As the Cotang. of Z P. 38. 47: 10. 0997059 
Jut' Is to the Radizs. © IO, ©OO000000 
gt W So is the Coſine of Z PF: 45 9. 84948 50 
_ To the Tang o,0f $ P. 2:0. FJo 9.749779] 
LU 


mf Then from # P. 67. 7. 97. 
Pne- Deduct SP. 29, 33 
There reſts FS. 39. 04 
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As the Coſine of $ P, 29.33. chin Ar. Gaciset68 
To the Cole of PZ.38 7, OA 
Sois the Cofine of F S. 38 Sh: "97 INE 
To the© Cofine of F Z; 45-45. 9+-8460001 


Whote Compleinent FE.44.551s the © Alti- 
tude <4 rw 
The third Variety is when the Sun 1s 1 the 
Southern Signs as in =. MN... *.X. Andin 
this Caſe fiippolingthe © to be 2 10 degrees, and , 
his Declination South' D b 22. 03. and his Di- 
ſtance ifrom the Meridian 45 as before, then in 
the Oblique angled Spherical Jongg ZbPIn 
Fo. 1. we have given Z P. 38.47. The Side b P 
112. 03.andthe Angle ZPbs _ "To find Zb:. 


' Therefore by the 8 Caſe of Oblique ang Shed 
Spherical Triangles. 


As the Cotang. of Z P. 38. 47.  190.0997059 
Is to the Rad:us. ' 10. ©CODCUA 
So is the Coſine of Z P b. "Y 9. 84940350 
To the Tang. of $P--26-33- 9. 7497791 


. Then from b P. 112.053 
2. — Deduct SB. ©; 29.33 
There reſts þ 5. 82.70 


As the Coſine of P'S; 29.33 «bop! Arie. Lhe 
Ta the Coſine of-Z. P. 48. 47-. »9.893725 

So the Cofine of bS. $2.70 Ns 
'To the Colne of Zb. $3: 45: 90.0573265 


+ Whoſe Complemtnt 6.55 Is the © Altitude 
yin PROBLEM 11, 


PROBLEM 11; 


Having the Altitude-of- the Sa. his: Diſtanee from 
the Meridian, and Declination, to tg: bis 


tl- Azimuth, 

The Abs of the Sun is an a Ah of the 
he | Horizon intercepted between the Meridian and 
1n the Vertical Line paſſing by:the Sun, being un- 


nd | derſtood by the Angle HZC in Fig. I, Or Arch 
M- HC. And in all the Varieties of the-laſt Pro. 


in = blem, may be found, by the firſt Caſe of Phlhee 
yy angled Spherical Triangles, 
P 
Be Thus In the Triavgle ZBP. 
e 
As the Sine of BZ. 11.38. Comp. ” 0220903 

Is to the Sine of B P Z. 60. 0. 9375306 
59 So is the Sine of B P. go. 10. O00DQ0E 
JO To the Sine of B Z P, 65. 67- op 9 F96209 
5O > 
91 In the Triangle ZF P. Iſay. 


«ZE, 5, ZPF 1: FP, SF AP. 


In the Triangle ZbP..I ſay. 
768 Sine Zh. Sine Z Ph: Sineb.P. Sine bZ P, 
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In Jntrodiiction 
PROBLEM 12 


"The Poles Elevation , with the Sun's Altitude and 


| Declinatian giver, to find his Azimuth. 


In the Oblique angled Spherical Triangle 


F 4 P] m Fig. I. tet there be glven. 


1. FP.67. 97 the Complement of the © De. 


clination. 


1&7, 38. 47 the Complement of the Poles 


Elevation. 


3. F 2.45.46 the NEE? of the © A- 
titude. 


And let the Angle FZP the © © Azimut be 
re: uired. 


the 11 Caſe of Oblique Angled Spherical 


'L riangles. 


As the Sine TP Sine FZ,1s to the Square of 
Raaims. 

So is the Sine? Z of the Sides Z Px£Z or — ZF. 

To the Squate of the Sine of half the Angle 
F ZP. 

'The Sum of the three Sides) IS 151. $9 

'The half Sumis  _ _ . 75.945 fromwhich 
dedi&t PZ 38. 47. Thedifference is 37. 475 

And the Dilterence between 75. 945 and FZ 


1s 30. 495. 


hich 
47 Rn 


SINE 


Sine of PZ. 38. 47. Comp. Ar. __ ©. 206136 
Sine of F Z. 45. 45. Comp. Ar, ©. 14-7130 
$.2Z Cr—PÞ £.37. 475+  9.7842000 

$. EZ er—F 2. 30.495. 9. 7054045 


Square of the Sineof ;FZP. . 19. 8428618 


Sine of 57.94 ' 9. 92143099 


The double whereofis 115.88 the © Arima 
from the North. | And the Complement 64-12, 


1s the © © MMAEs from the South. 


PR OBL E M 13. 
To fiad the Point of the Eeliprick Crelminat mg, and 


; | NS its Altitude. 


Before we can know what Sign Ny Degree of 
the Ecliptick is in the Medium Cel; we muſt 
find the Right Aſcenſion thereof, to do which, 
we muſt. add the Suw's Right Aſcenſion to: the 
time afternoon , being reduced into Degrees and 
Minutes of the e/£quator , the Sum.is the Right 
Aſcenſion of the Medium Cali, 

Example. Let the time given , be March the 
20. 1674. At one of the Clock in the After- 
noon. 

At which time : the Sun's place 18 in Y. 10 deg. 
2.3 Centeſms. 

To find the Right Aſcenſion thereof, in the 

Right angled Spherical Triangle A D F in Fog. 
1. we have given; The Angle of the Sun's great- 
eſt Declination D AF 23. 525 and the Sun's dt- 
ſtance from the next EquinoCtial Point AF 10.23. 

| Therefore by the ninth Caſe of Right angled 
Spherical Triangles. . Y- 4. As 


y TOW a) x 4 ” . 
, } Tz 29"... p Tye " " 4 
7” 36+ ok dh f- a R 4 A 
a by 
# IF 
- AY 

* 
* 
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> © # 


Asthe ct. AF. IO. TH - 107435974 
Js to:Radins. .* +. 10. 0000000 
SAS F5 BURT 22: $25; 19. 9023154 


Tot AD. 39. Gm © 9-2187186 


To which adding the EquinoQial Degrees an- 
ſwerihg to'one hour, viz, 15. the Sym 1s 24. 39 
the Right Aſcenſion of the Mid Heayen. ;Hence 

 tofind the Point culminating; inthe Right angled | 
Spherical Triangle ADF m Fig. 1. we have 
given A D 24. 39and D AF 23. 525 to find AF, 

Therefore by the fifth Caſe of Right Angled 

Spherical Triangles. 
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.ASt AD 24. 39. - IO. 6564908 
'I8t0 Radzus.. '2" 7: 1172 -10; 06000 
'Soiscs D AF 23: 64h i deeb 


Torr AF 26. 41: 10. 3058246 
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Therefore the Point culoicatinn} SY 26. 31. 
To find the Altitnde thereof abave the Horj- 
-zon we have given tn the ſame; Triangle D.AF 
- 241 $25. and AF 26. 31. tofind D F. 
Therefore by the tenth Cale of Ri MEE angled 
. Spherical Triangles, : | 


(As Radius i; fon "nie 0000000 
tos JF+-26, 31. | 9.6456268 
'So1S.s RENE" 2B JAY: : 115771, 9. SDT4E3S2 


Tothe «DE-16, 19. ELIE 9. 2477628 
AE ' Which 
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| North Declinationof the Point 
of the Ecliptick culminating, and being added to- 
the height of the <AFquator, at Longer 38, 47 the 
Sam is 48. 66 the Altitude of the Mid Heayen as 


+ 


was required. 


PROBLEM 14,0 
Having the greateſt obliquity of the Ecliptick together 
with the Diſtance of the Point grven from the _ 
i E quinottial , to fd the Meridian Angle, ; 
Ro or Taterſetion of the Meridian with © 
LOT. the Ecliptick. 


Having drawn the Primitive Circle HZ RN 
1n Fig. 5. repreſenting the Meridian, and the,two 
Diameters H AR, and Z AN, ſet off the height 
ofthe Pole fromR to P. 51.53, and from Nto S, 
and draw the Diameters P AS for the Axis of 
the World, and eA AQ for the eAquaror; this 
done, the Right Aſcenſion of the Mid Heaven 
being given, as In the laſt Problem 24. 39 with the 
Point culminating. V. 26. 3 1, and the Declination: 
thereof -1 ©. 19, if you ſet 1odeg. 19 Centeſmes 
irom cAto Fande to X, you may draw the Dia- 
meters FAX and c A dat Right Angles thereun- 
9, and, becauſe the Imum Cel; is direftly oppolite 
tothe Paint culminating, that 1s,in = 26.31,H you 
kt26.31 from X to b, a Ruler laid from c to b will 
(ut the Diameter FF in G, and then making 
#9 Z Xb you: have the three Points bGh, by 
Wiich to draw that Circle, which will cut the -&- 
juator sf AQ in =, and ſo you have the three 
"0ints X== F by which to deſcribe the Arch of 
th: SCptick'y F=X. 
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(And in the Right pled Spherical Triangle 
” Kees F we haye' given. The Angle--£Y F. 
3: 525 the Sun's greateſt Declination, and F. 
+ 31. the Point culminating,to' find the Angle 
Y F ef. 
"Therefore by the ſeyenth Cale of Right ang; 
led Spherical Triangles. 


Avthe cr EY F, 23. $25:  , 10.3611892 
Is to the Radime.,. 10. 0©0G0000 
So is rhe co VF. 26. 31» © 50. 4% 3H, 9FSFOG| 


' To theew. YF£. 68.60. © 9.5913260 


Which is: the Angle of the * Ecliptick with tlic 
wa TENT: ng 


PROBLEM 5. We 
7. find the Hvale Orient, or Alriticde of the Non 
5 Lev me Degree of the Ecliptick, 


"In Fig. A the Pole of the Edix otick YVPESX 1 
at and ſo you have the inte Points Z m 
to. "draw the Vertical Circle Z& NV cutting the 
Eqirptick at Right Angles in the Point 4 : "Ant 
then :in the Right angled "—_— Triangk 
FiZ, we have given; F Z 41. 34 the Comple 
ment of F the Altitnde: of the Mid Heaven; 
And'the Angle a F Z 68.-68 the Angle of th 

eliptick wich the Meridian. Tofind Z a. 

"- Therefore bythe tenth Caſe of Right angle 
Spnerical Tongs 


a 


_ toAlfrottomy. 
As the Rags. 


To the Sine of F Z. x1. 34. | 
So isthe Sine of Z F a. 68. 68. 


Tothe Sineof Z a. 37: 97 "4.1 Ys 7891027 


Whoſe Complement 1s 4 with Meaſure of the. 
Angle agk 52.03 the Angle of the Ecliptick 
with the Horizon, or Altitude of theN Tonagelime 
Degree. | 


PROBLEM 16. | 


To > fot ri Place of " Nonage ime Depyee ” the 
 Eeliptick, 


In Dip. 5. F apvifints the Point: of the Eclip: | 
tick in the Mid Heaven, which according to Pro- 
blem 14. 18 Y. 26.31 which being known, .m the 
Triangle F Z a, we have alſo given, F Z 41: 34. 
and the Angle ZF 4.63.68. Tofind Fa. 

' Therefore by the ninth Caſe of Right angled 
Spherical Erangles. 


As the cor. of FZ 41. 34- 10. 0556361 
Is tothe Ridin: LO. OO00000 
So isthe cof. of ES 6. % 6. 8, 9. 5605957 


Tothe rang. of "Py 17 93; 9: 5049596 


Which being: added to F 26. 31 theſumis 
Y 2. 44. 04 the place of the Nonagelime Degree 


of the Echptick at a. 
PRO BL EM rt 7. 


An Jntroduction 
PROBLEM a7. 


The Mid Heaven being given , to find the Points of 
j the Ecliptick_Aſcending and Deſcending. 


Having found by the laſt Problem , the' place 
of Nonageſime Degree of the Ecliptick at a to 

' be ins. 14. 04, if you add go Degrees or three 

. Signs thereto, the Aſcendant at. g will be in & 74. 

- 64, and. the Point deſcending by: adding of fix - 
Signs will be in = 14. 02. But theſe with the 
Cuſps of the other Houſes of Heaven may be 
otherwiſe found in this manger, 

To the Right Aſcenſion of the Medium Cal: 
or the tenth Houſe, add 30, it giveth the Afcen. 
fion of the eleventh Houſe , to which adding go 
Degrees more, It giveth the Aſcenſion of -the 
twelfth Houfe, &c. According to which dire- 
tion , the Aſcenſions of the ſix Houſes towards 
the Orient. are here ſet down in the following 
Fable. 


- Now becanfe the Circles ef {10, 24. 39 
Poſition muſt according to theſe | 11. 4. 39 
Directions cut the eAquator at 12. O04. 39 
3o and 30 Degrees above the | 1. 114. 39 
Horizon, x in Fig. 5. you fet| 2. 144. 39 
:30Degrees from cftor, and = 3. 174. 39 
407. A Ruler laid from Pto 7 
and -r, fhall cut the -Zquator at B_ and XK, and then 
you may deſcribe the Circles of Poſition 
HB Rand HKR, make AT =AKand AV = 
AB, and fo you-may deſcribe the Circles HT A 
and HV R, aud where theſe Circles do op. the 
+ 3PM | IC} 
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' Projection, the Arithmetical Computation now 


Arch of theEcliptick Y F = there are the Cuſps. 
of the Velchal Hooks, © oo Ou HE | 
Thus a Ruler laid from ».. the Pole of the'E- 
cliptick to the InterſeCtions & 5. 7. g.'y. v. will cut© 
the Primitive Circle in «.y. df. £.1..and the Ar- 
ches Fe—Fs. Fy=Fr.F) =Fog.Fe=Fy. 
and Fy—=Fv berng added to Y B will give you 
the Cuſps of the 11. 12. 1. 2 and 3 Houſes, the ©- 
ther fix are the ſame Degrees and Parts in the 
Oppolite Signs. Cn i 
Thus a Figure in Heaven may be erettedby 


followeth; In which the height of the Poleaboye 
each Circle of Poſition is required, the which in 
the Projection 1s eaſtly. found ; as the Pole of the 
Circle of Poſition BR is at the Point D. and 
ſoyou have the three Points S, D, P, to deſcribe 
that Circle by, which will cut the Circle HB R 
at Right Angles 1n the Point C. and the Arch P C 
is the height of the Pole above that Circle of Po- 
lition , and may be meaſtred by the Directions 
given 1N the nineteenth of rhe third Chapter. | 

In ike manner the height.of the Pole above 
rhe Circle of Poſition ZK R, will be the Arch 
FE. | | 

To compute the ſame Arithmetically im the 


Right angled Spherical Triangle A A B 1n Fig. 
5. we have given A H. 38. 47 the height of the 
Equator, /E B 30. the diflerence of Aſcenhon. be- 
tween the 10 and 11 Houſes, to fiad HB ef the 
Angle of that Equator with the Circle of Poſt- 
t10N, | > 
Therefore by the firſt Caſe of Right angled 
Spherical Triangles. Sha 
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Asthic Tang of Hem, 3. FLA 9 $OPOATE 
Go heSine of A&B, 30 eh 9. 69 $g 7000 
TotheCotang of ZEBH.57.81626. 9. 1988838 


- Whoſe Meaſure 3 in the Scheme i is E Fad and the 
Complement thereofis CP. 32.18374. the height 
of the Pole required. 

Therefore the height of the Pole above the 
Circle of Poſition ZX R-.Inthe Triangle HEX; 

we have given, ZZ as before, and X X. 60 to 
find HK #. Therefore. 


Asthe Tang of HZ 38. 47: 9- 90008652 
Is to the Roar, 10. ©OQO00000 
So is the Sine of Z K 60. - 9.93753063 
Tothe Cotang, of HX A 42.53308.10.03744411 


Whoſe Meafire i in the Scheme is G L, and the 
Complement thereof is ÞP L 47.466 92. the hevgut 
of the Pole required. _ 

The -height of the Pole above ZD R is. the 
fame with Z B R, and the height of the Pole a- 
bove HT R is the ſame with HK R. 

_ . Having found the Aſcenſjons of the ſeveral 
' Houſes together with the. Elevation of the Pole 
aboye their Circles of Poſition, in the Oblique 
angled Spherical Triangle Y* B S, we have given. 
1. The Angle Y B $ the Complement of 
HB A. 

2. The Angle BY S. 23s The Suit's greateſk 
Declination; . 

3. Their included Side vB. $4.39 the AC 
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Point of the Edliptick, Shich isrefoliable by the 
ninth Caſe of Right angled Spherical T rianghts,. 
Bat in my T rigonometria B 7HRAHACA, Probleni, 5; 


for the reſolving of Oblique angled opheritak 
Triahgles, F-tiave ſhewed how this Caſe as to our 


preſent purpoſe may be FOves, by theſe'Pros 
"ortivits following. 


1.5 EZ Anp.s :X Ang: #3 B.13 x Cru: 
2. CS; 2 ANB.Co2 X Ang ::rZY B.r3 £ Cru. 


{ZCru-+þE XCru=vs the na wth the: L 
dliptick deſired. 


For the Cup of the Eleventh Tongs... | 


78 Arch B. 4439 the half whereof i DO 27. 95. 
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MA. 57-195" 09 10. 19072348 
EZ Cru: 78, Aer ot | 311. - 10, 68754999 
x. Arch— 53; 296. | Their Sum. 121: 693 1s the 
Point. of the Ecliptick for the Aſcendant.  - 


"For the Ciſp of the Second Houſe. 


2m Abe Oblique angled Spherical Triage 
YTy. we nave given, 


t..YT; 04413 The half hens IS 72.195. 
} LEVY 122.1837472 To find Y y. Fhe? cw | 


3- T yy.. 23+ 525 : glesare the ſame with 
thoſe bf the Twelfth Houſe. Therefore. 
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2, Operation. . 
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TN $4 34. 8 ; 1 eg 
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For the Cajp A the Third Houſe. 
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For theEleventh Houſe; .c OY 
For the Cuſþ of the Twelfth Houſe. 7 BY. 5 


In the Oblique angled Is Triangle 
Y KF, we haye given. - - 
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Cs IX. 56. 97096. .. 973628614 
$I K. 42-195-. - ; 9.95740882 
142 CIV. 71,496. _ » 10-47539670 
't. Arch. 37. 625- Their Sur 113.6601 1s the 
Point of the Ecliptick for the T welfth Houſk, 


For the Cuſp of the Aſcendant.. 


G T5 the Oblique angled Spherical Triangle 
Y 4 G we have, 
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2. Y AZ. 141. 5333- The Complement of 
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2. Operation. 


7 
- © LS - 


«f'3 X Cru. 86. 469. 11. 20902043 


F-2.4/ or * s : no, 
o DE LE Us. IB © tees  oxiRg 9 os EL  ecad ae” —W. 
Wh. 42 LI PIP EP th LP Rr hi VEIL. DP 


2. Operatio 


” — 4 D - = a, A 
F "Oe 1 C4, t « 2634 # Q + ” a - ALY 4; y bags PI Ts 2 K; \ * o . pos 
4 Re Added Org 325. 3 Gt rodeo ets - SR S hi P, SK. l . 4 # , 
bo ; ot td ; 5;-- + oa 019%" Wes # f of 7 - Mir dee " : s On 
, : hy bs, 58 4 I $36 4468 X : / 1 1 * : W L y «* L 
"x "ET "BI. - kv . 
. > a x "_—_ - , by. 
: 
id # k "Th k. », 
- P % v 
4 . 
0 ; 
d # . 
- * . 


2. Operation. 


ill 6532. 72. 85437. Comp. Arith. 6. giofrr 
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1. Arch. $6. 168, Their Sum 175.197 1s the 
Point of the Ecliptick for the 4 ird Houſe. 


And thus we have not only erected; a Figure 
for the Time given, but compoſed a Table for 
the general ereCting of a Figuve inthat Latitude; 
for by adding together the firſt and ſecond Num- 
bers in each Proportion for the firſt, ſecond and 
third Houſes there is compoſed two Numbers for 
each Houſe, to each of which the Artificial Tan- 
gent of half the Aſcenſion of each Houfe being 
2dded, their Aggregates are the Tangents of 
two Arches, which being added to © rp do 
Ie! the diſtance 'of the Cufp of the Houſe, from 

the fixſt Point of Aries,-as inthe precedin g Ope- 
rations hath been ſhewed. 

Only note, That if the Aſcenſl on of any Houſe 
be more chan a Semicircle,, you muſt-take the 
Tangent of half the Complement to. a whole 
Circle. And to find the Cuſp of the Houſe, you 
rm alſo take the Complement of the Sung of 
52043 the Arches atided together. 

The Numbers accarding to the former Ope- 
rations which do' conſtitute'a Table of Houſes 
for the Latitude of London. 51.53 are as follow- 
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\The Six Oriental Honſes, by the prec eding Operations. 


- « 


Ed 
[1 


+. 


F 


4 Houſe 26. 31x 
s Houſe *' to. 803 
9g Houſe V 23. 691 
7 Houſe 2 11. 693 
8 Houfe X 3. 740. 
9 Houſe X 25. 199 * 


; To Houſe Y* 26. 311 
| TI Houſe IT LO. 803 
© I2 Houſe S 23.691 

Atcendant $, 11.693 

2 Houſe ML, 3. 740 
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The Second Book. 
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CHAP, I, 
Of the Year Civil and Aſtronomical. 


Aving ſhewed the Motion of the Pri 

' mum Mobile , or Doctrine of the 

Sphere , which 1 call the Abſolute 

Part of Aſtronomy ; I come now un- 

tothe Comparative, that is, to ſhew 

the Motion of the Stars in reference to ſome cer. 
tain DiſtinCtion of Time. 

2. And the Diſtinction of Time is to be con- 

iidered either according toNature, or according 


$0 Inſtitution, 
X4 3. The | 


3. | The Diſtinfion of Time according to Na- 
ture, is that ſpace of Time,in which the Planets 
do finiſh their Periodical Revolutions from one 
certain Point in the Zodiack, to the ſame = Y 
and this in reference to the Sun 1 is called a Year, 
in reference to the Moon a Month. 

4. The Sun doth paſs through the Zodiack 
ol pat Days, 5 Hours, and 49 Minutes. And the 
60.4 8 Moon doth finiſh her courſe in the Zodiack, and 
| 1 j 5 return into Conjunction with the Sun, in 29 
1k Le 1Days, 12 hours, 44 Minutes, and 4 Seconds. And 
Fl Oe: 12g /? 4: from the Motion of theſe two Planets, the Civil 
Hg) /” Year in every Nation doth receive its Infſtitu- 
tign. 

. 'Lwelve Moons or Moneths is the meaſure 
of the Common Year, in Turkey in eyery Moneth 
they have 29 or 30 Days, in the whole Year 354 
Days, ang 1n every third Year 355 Days. 

6. The Perſians and Egyptians doallo account 

12 Moneths te their Year ; but their moneths 

are proportioned to the Time of the Suns con- 

tinuance in every of the Twelve Signs; in their 

Year therefore which is Solar, there are always 

365 Days, that iseleven Days more than the Lu- 
we Tea. -: 

And the Fuban Year which is the Account 

of al Chriſtendom, doth differ fromthe other in 
this; thatby reaſon of the Sun's Exceſs in Moti- 
ON above 365 Days, which is 5 Hours,49 Minutes, 
it hath a Day intercalated once in 4 Years, and 
Þy this intercalation, it is more agreeable tu the 
Motion of the Sun, than the former, and yet 
there is a conſiderable difference between them, 
which- hath occaſioned the Church of Rome to 
make ſome further amendment of the . Solar 
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Year, but hath n not brought it to that exatneſs, 
which might be wiſhed. 


This intercalation of one Day. Once in 4. 


Years, doth occaſion the Sunday Letter ſtill to al- 


ter till 28 Years be gone about, The Days of the 
Week which ule to be ſigned. by the ſeven firſt 
Letters in. the Alphabet, do not fall alike in eve- 
\ ry Common Year, but becauſe the Year conſiſteth 
of 52 Weeks and one Day, Sunday this/Year will 
fall out upon the next Year's Monday, and ſo for- 


ward for even years, but eyery fourth year con- 


fiſting of 52 weeks and two days, doth occaſion 
the Sunday Letter to alter, till four times ſeven 
years, that 15 till 28 years be gone about. This 
Revolution is called the Cycle of the Sun, taking 
its name from the Sunday Letter , of which it 
ſheweth all the Changes that it can haye by rea- 
jon of the Biſlextile or Leap-year. To find 
which of the 28 the preſent 1s, add nine to the 
year of our Lord, (becauſe this Circle was ſo far 
gone about, at the time of Chrifts Birth) and di- 
vide the whole by .28, what remaineth 1s the 
preſent year, if nothing. remain the Cycle 1s out, 
and oy you muſt call the laſt year of the Cycle, 
Or 2 

o. This Intercalation of one day in four years; 
corh occalion the Letter F to be twice repeated 
in Feb;-#ary, 11 which Moneth the day is added, 
that 1s, the Letter F 1s ſet to the 24 and 25: days 
ot that Moneth, and in ſuch a year S. Marth; day 
is to be obſerved upon the 25 day, and the next 
Sunday doth change or alter his Letter, from 
which leaping or changing, ſuch a year 1s called 


Leap-year , aud the number of days in each 


Moneth 1s well cXpredes by theſe old Verſes. 
Thirty 
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Thirty day: hath Septembet; April, Jeng and No- Y 
yember. 


February hath 28 alone, All the reſt have thirty and 


the Show 6 ih Leap-year cometh the Time, 
Then days hath February twenty and nine. 


That this year 1s ſomewhat too long, is ac- 
kfttowledged by the moſt skilful Aſtronomers, | 
as for the number of days in a year the Emperours 
Mathematicians were in the right, for it is cer- 
tain; that no year can conſiſt of more than 365 
days, but for the odd hours it 1s as certain that: 
they cannot be fewer than five, nor yet ſo many 
as fix; fo then the doubt is upon the minutes, 60 
whereof do make an hour, a {mall matter one 
would rhink, but how great in the conſequence 
we ſhall ſee. The Emperours. year being more 
than 10 mifntes greater than the Suns, will in 
134. years riſe to one whole day, and by this 
means the Vernal or Spring Equinox , which in 
Fmlins Ceſar's time was upon the 24 of March, 
1S-NOW in our time upon the 10 of March, 13 
days backward, and ſomewhat more, and fo if it 
be let alone will go back to the firſt of March, 


and firſt of February, and by degrees more and 


more backward ſtill. 
' 10. To reform this difference, ſome of the 
late Roman Biſhops have earneſtly endeavoured, 
And the thing was brought to that perfection 1t 
now ſtandeth, by Gregory the Thirteenth, in the 
year 1582. His Marthematic1ans, whereof Lib- 
225 Was the Chief, adviſed him thus : That con- 


dering there had been an Agitation in the 
Council 
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Council of Nice ſomewhat concerned in this 
matter upon the motion of that Queſtion, about 
the Celebration of Eaſter. And that the Fas: 
thers of the Aſſembly , after due deliberation 
with the Aſtronomers of that time, had fixed 
the Vernal Equinoxat the 21 of March, and con- 
ſidering alſo that ſince that time a dillerence of 
ten whole days had paſt oyer in the Calendar, 
that is, that the Vernal Equinox, which began 
upon the 21 of March, had prevented ſo much, 
as to begin in Gregorie's days at the 10 of the 
ſame, they adviſed, that 10 days ſhould be 
cut off from the Calendar, which was done, and 
the 10 days taken out of Ottober in the: year 
1582. as being the moneth of that year in which 
that Pope was born ;, ſothat when they came to - 


the fifth of the moneth they reckoned the 15, 


and fo the Equinox was come up to its place a- 
gain, and happened upon the 21 of March, as at 
the Council of Nice. 

But that LZ:lizs ſhould bring back the begin- 
ning of the year to the time of the Nicene 
Council and no further, 1s to be maryelled at, he 
ſnould | have brought it back to the Emperours 
own time, where the miſtake was firſt entered, 
and inſtead of 10, cut off 13 days; however this 
15 the reaſon why theſe two Calendars differ the 
[pace of 10 days from one-another. And thus I 


[nave given you an account of the year as it now 


ſtands with us in England, and with the reſt of the 
Chriſtian World in reſpect of the Sun, ſome 0- 
ther particulars there are between us and them 
wiich do depend upon the motion of the Moon, 
as well as of the Sun, and for the better under- . 
G&rſtanding of them, ! will alſo give you a brief 
IO account 
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account. of her revolution. But. firſt I, will ſhew 
you, how the day of the moneth in any year pro. 
pounded 1n one Country, may. be reduced to its 
correſpondent time inanother. * 

11. Taking therefore the length of the year, 
to be in-ſeveral Nations as hath been before de- 
clared, if we would find what day of the moneth 
in one Conntry 1s correſpondent to the day of 
that moneth given in another , there muſt be 
ſome beginning to every one of theſe Accounts, 


- and that beginning muſt be referred to ſome one, 


as ” the comunon meaſure of thereſt. 

, The moſt natural- beginning of all Ac. 
counts, is the time of the Worlds Creation, but 
they who could not attain to the Worlds Begin- 
ning, haye reckoned from their own, as the Ro- 


- mansfrom the building of Rome, the Greeks from 


their Olympicks , the Aſſyrians from Nabonafſar, 
and all Chriſtians from the Birth of Chriſt : the 

221hning of which and all other the moſt nota- 
ble Epochaes, we have aſcertained to their corre- 
ſpondent times 1n the Julian Period, which Sca- 
lger contrived by the continual Multiplication of 
thoſe Circles, all in former time of good nle, and 
two of them do yet remain; the Circles yet 
uſe are thoſe of the Sun and Moon, the - one, to 
wit, the Sun, 1sa Circle of 28 years, and the Cir- 
cle of the Moon 1s 19, as ſhall be ſhewed here- 
after. The third Circle which now ſerves tor 
no other uſe than the conſtituting of the Julial| 
Period, is the Roman Indiction, or a Circle of 


5 WeeY 7.4 years; it you multiply 28 the Circle of the 
« Is by 19 the Circle of the Moon, the Produci 


$ 532, which being multiplied by 15, the Circle 


of the Roman ANON Product is 7980tif 


N amber 


: J vt 7” 'Y "Ny TS # <4 WL b ds, Way OOTY FO p * 
R N SY WT 2 YL CEIM I oe > i BR II: " F35Þ I "DIS es TEA ; " 
Ss Py ; Eq 3X tÞ, WO WE Th OPIN. re SO TW 00 1 0 7 WRIOR? > © SavBa.. 5 4 i 64 aa bf i nath, ms. 
: . 9 . By , hn, 4 —_— ” at. V4” % Jn I” A hy 4. 
., ” oy : : kl vo "7 4.4 
* 4. * #:, Yah : ' ' 0 TY Y p p, - "12 ba * ps b-4 
+ " 4 R "81 p 2 ”y 2. - ww; 
bo PD "=— » (N x, .* ; Ps \ « : 
© 4 lo . » i , FL 
£ "4 : « » A 
6 4 - >, y 
4 - y 
, 
EF 
£ 
- 


umber of years in the Julian Periqd : whoſe 
\dmirable condition is to diſtinguiſh every year 
ithin the whole Circle by a ſeveral certain Cha- 
rafter, the year of the Sun, Moon, and Indiction 
zeing never the {ame again until the revolution 
ff 7980 years be gone about, the beginning of 
his Period was 764 julian years before the moſt 
eputed time of the Worlds Creation ; which 
Wcing premiſed, we will now by Example ſhew 
Fou how to reduce the years of Forreigners to 
Dur Juban Years, A and the COncrary. 


L; Exanle. 


[ deſire to know at what time in the Turkiſh 
WAcconnt, the fifth of Fane in the year of our 
Lord "646, doth fall. 

S The Julian years complete are 1648, and are 
Fthus turned into days, by the Table of 7 in 
| _ years. 


4 1:000 Julian years give days 365250 
600 Julian years give days 219150 
* 40 Julan years give, days . | 14610 
8 Years give days 2922 
May complete $ 151 

_ Days 5 


het tndts maantl. ao. 4 O—IE_ 


The Sum 1s$ 602088 


7} Now becauſe the Turkiſh Acconnt began 7ul 
16. Anno Chriſti. 622, you mult convert thele 
La into days alſb. 
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600 Julian years give days 
20 Years give days «;. 
. 1 Year giveth days 
Zune complete 


219150 
73095 - 
365 
181 
I5 


[ —_— —_—_——— 


Days 


Which being ſubſtracted from 
"There reſteth days . 
goo Turkiſh years give days 


| There reſteth 
150 Turkiſh years give days __ 


The Sun is 


DEE TOE LN RS 


227916. 


602088 
375972 


318930 


$6142 
. $3459 

| There reſteth 02987 
8 Turkiſh years give days 


2835 


There refteth - 1 52 
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/0J 8 4 ZLucrAſherereſteth 4 


- Therefore the fifth of Fune 1649. In our En- 
gliſh Account doth fall in the year 1058. of 1a- 
homet , or the Turkiſh Hegira, the fourth day of 


the monqth Giumads. 11. 


I deſire to know upon what day of our Julian 


year the 17 day of the monqth in the 1069 yeal 
complete of the Perlian Account from Feſhagite 


doth- fall. 


The 


6 : . i __—_ TY wad _ F l WP a . F R 
_ 4 I" - . is Ye. 45 my % NO bo. s. _—-5 p * » 4+ 44.28 ww : » 6 ety I * LY 3, FEI 4 : 
, En OO ne © PO GT FP" PL fe A IE Ge nb oe LS tae ta 4h as ot ba wh i det $a oa es ©; ents 
# = TOES HATS” \ ( k . F ” "> w b , 
fv, ; | n K. y ms FOE. 16 % ' : 
| ' : o a £ : —_ 4 2 
iS , 4 : "Ws ©* 6 q * 
wh : : s iN 6 x 
. _, 4 
- - " 
on , & ; 4 
-" 
*% 


The beginning of this E pocha is fromthe Epo® IN 


cha of Chriſt in complete days - _ 2 30639 
1000 Perſian years give 365000 
60 Years glve , 21909 
9 Years give F . © $285 
Chortal complete - + © go 
Days complete - .mG 
[VCO 11A EN 
(ef ye 7 The Sum : 620990 


1000 Julian years Subſtracted 365250 


. 


_——— — 
CERT remgr—— P—o—__—__—_ 


_- ES 'Therereſts 255680 
: 700 Julian years  _ 255678 
WP There reſts $ 


Therefore it falls out in the Julian year from 
Chriſt 1700. the fifth day of Fanuary. 

He that underſtands this may by the like me- 
tnod convert the years of other Epochas, into our 
Julian years and the contrary. EQ 

The Anticipation of the Gregorian Calendar 
Is more eaſily obtained, for if you enter the Ta- 
ble with the years of Chriſt complete, you have 
the days to be added to the time inthe Julian 
a- Account, to make it anſwer to the Gregorian, 
of which will be but ten days difference till the year 

1700. and then the difference will be a day more, 
_ until the Year 1800. and ſo forward three days 

difterence more in every 409 years to come, un- 
leſsour year jhall be reformed as wellas theirs. 
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na 111 any[Moneth, that day is New Moon, in 


nab i. 


of the & he of the Moon, what it is, te 
Tikeced in the Calendar , and to what pur - 


Hole 


Hat the Civit Year in aſs with us aſd all 
Chriſtians , doth conſiſt of 365-days, and 


| every | fourth.year of 366, hath been already ſhew- 


ed; with the return of the Sunday Letter in 28 
years. .. In which time: the Moon doth-finiſh her 
courſe in-the Zodiack no leſs than twelve times, 


- which twelve Moons, or.354. days, do fall ſhort 
_ of the Sun's year, eleven days in every common 


year, and twelve in the Biſlextile or Leap-year. 

And by Obſervation of Merorn an Athenian , 
it was found out about 432 years before Chriſt, 
that the Moon in nineteen years did return to be 
in ConjunCtion with the Sun on the felf fame day, 
and this Circle of nineteen years is called the Cy- 


_ cleof the Moon; which being written in the Ca- 


lendar againſt the day in every Monfth, in which 
the Moon did change,in Letters of Gold, was alſo 
called the Golden Number, or from the excellent 
uſe thereof, which was at firſt, only to find the 
New Moons in every oye for ever , but. a- 
mongſt Chriſtians it ſerveth for another purpoſe 
alſo,even the finding of the time when the Feaſt 
of. Eaſter. i 1s to be obſerved. Fhe New Moons 
by this Number are thus found. In the firſt year 
of the Circle, or when the Golden Number is 
1 , Where the Number 1 was ſet. in the Ca- 


the 


_ to Aﬀronomy; 
the ſecond Year where you find the golden Num- 
ber 2, in thethird Year where you-find'the got- 
den Number 3, and" fo forward till the whole 
Circle be expired; then you muſt begin with one 
again, anhd run through the whole Circle as be= 
fore. x 
3. And the reaſon why the Calendar begins 
with the golden Number 3, not 1, is this. The. 
Chriſtians in Alxandria had uſed this Circle of 
the Moon two Years before the Nicene Council. 
And in the firſt of theſe Years the new Moon next 


. to the Vernal Equinox was upon the 25th Day of 


the Egyptian month Phamereorh anſwering to the 
23d of our March, 2gainſt that Day therefore 
they placed the goldeii Number i. And becauſe 
there are 29 Days and a half from one new 
Moon to another, they made the diſtance be- 
tween the new Moons to be interchangeably 29 
and 30 Days, and 19 they placed the ſame of! 
den Number againſt the 26 Day of Phurmuthi 
the Month following, and againſt the '26 Day of 
the Month Pachon and ſo forward, and upon this 
ground by the like progreſſion was the golden 
Number ſet ihe Roman Calendar; and ſo the 
golden Number 1 by their example was ſet a- 
gant . March 23. April 21. Tune lg. Fuly 19. 
Auguſt 17. September 16. Oftober 15. Novem: 
ber 14. December. 17s But then becaute in the 
folowing Year the gol:len Number was 2.reckon- 
Ing 30 Days from the: 13th of December, the 
golden Number 2 was ſet to Jn&4ry 12. Febru- 
ary 10. March 12. April 10. May to. Fune 
$. Fuly 8. Anouſt 6. September 5. Offober 4. 
November 3. December, 2. From whence reckon- 
Wg 13 Days as before, the golden Number 3 
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2 7}c one Month more aud 9g Days OveL- But 1 


: An FJtitroduction 

comes incourſe for the third Year tobe ſet againſf 
the firſt of Zanuary. ee. 
But that you may know how the golden Num- 
ber comes to be diſtributed in the Calendar ac. 


_ cording to the form in which it now is, you 


muſt conſider that in 19 Solar Years there are not 
only 225- Lunar Months or 12 times 19 Lunar 


Months but 235, for the x1 Days which the com- 


mon Solar Year doth exceed the Lunar, do in 
19 Years ariſe to 209 Days, out of which there 
may be appointed 7 Months, 6 whereof will con- 
tain zo Days aplece,and one Month 29 days; and 
theſe 7+ Months are called Emboliſmical Months, 


| becauſe by a kind of injetion or interpoſition 
_ they arereckoned in ome of the rg Years: And 


thoſe Years in which they are reckoned are called 
Embolifmical Years, to diſtinguthh them from the 
common Years which always contain 354 Days, 
whereas 6 of theſe Emboliſmical Years do each of 
them contain 384 Days, and the ſeventh Embo- 
liſmical Year in which the Month of 29 Days is 
reckoned, doth contain 333 Days. | 

- 3. TheEmboliſmical Years in the Cycle of the 
Moon are properly theſe Seven. 3, 6, 9, 11, 
14, 17, 19. becauſe in the third Year 11 Days 
being thrice reckoned do amount to 3 3 Days,that 
is one Month of 30 Days and 3 Days over. A- 
"op in the ſixth Year the 11 Days which the So- 
lar exceed the Lunar, being thrice numbred, do 
amount to 3 3 Days. which with the 3 Days for- 
merly reſerved do make 36 Days, that 1s one 


* 


| Month of 30, Days and 6 Days over. Again It 


the Niath Yearthere arealſo 33 Days, to whicl 
the 6 Days reſerved being added, there will a- 


the 


fo Iffronorhy: 
the Eleventh Year twice 11 Days being added 
to the 9 Days teſervgd,do make 31 Days, that is, 
one Month of 30 daſSand one day over,which be- 
- ing added to the ſupertumerary days in the four- 
teenth Year do make another Month of 30 Days 
and 4:Days over, and theſe being added to the 
ſupertumerary Days in the ſevetitenth Year do * 
make atlother Month of 30 and «» Days over, and 
theſe 7 Days being added tov' the 22 ſupernu- 
merary Days in the Ninteenth Year of the Moons 
Cycledo make another Month of 29 Days. 
.. A+. But becauſe there are 6939 Days and 18 
Hotirs it 19 Solar Years, that is, 4 Days 18 Hours 
more then in the common aiid Emboliſmical Ly- 
nar Years, in which the exceſs between the Lu- 
nar and the Solar Year is ſuppoſed to beno more 
thet! 11 Days in each Year, whereas in every 
fourth Year the exceſs is one Day more, that is, 
12 Days, that is, in 16 Years 4 Days, and in the 
remaining 3 Years three fourths of a day more. 
And that the new Moons after ig Lunar Years 
or 235 Lunations do not return to the ſame days 
1 i agdin, but want almoſt 5 days, it isevident that 
I» W the civil Lunations do not agree with the Aſtro- 


* . = 


js © nomical and that there muſt be yet ſome kind of 
nf 70 7 
A . 5. .Now therefore in diſtributing the golden 
0- © Number throughout the Calendar. If the new 
do i Moons ſhould interchangeably conſiſt of 30 and 
29 days, and ſo but 228 Lunations in 19 Years, 
nc we mightproceed in the ſame order in which we: 
have begun, and by which as hath been ſhewed 
the third Year of the Golden Number falls upon 
the Calends of Fammary. But for as much as 
there are firſt ix Lynations of zo days apiece and 
| | ET ONEg 
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oneof 29 days to beinterpoſed, therefore there 


.mult- be 6-times-2 Lunatiors together conſiſting 
of 30 days and'once three imations of 29 days. 
And that reſpeCt may be-alfo had to the Biſſextile 
days, although they arenot expreſt in'the Calen- 
dar, that Lunation which doth contain the Biſc 
ſertile day, if it ſhould-have been 29 days, it muſt 
-be: 30, 'if it ſhonld have conſiſted of 30 Uays it 
muſt confift 'of 34. 2 " 0g 
:- 6.: And becauſe it was thought convenient, as 
hath been ſhewed; to begin with the third Year of 
the Cycleof the Moon, becauſe the Golden Num- 
ber 3 is ſet to the Calends of -Fannary, therefore 
inthis Cycle the Emboliſimical Years are, 2, 5, 
8, 11, 13, 16, 39. 'Bnr yer that it may ap- 
pear, that theſe Years are ineffect the ſame; as 
if we had begun:with the firſt Year of the Got: 
den Number, fave only that the eighth Year in- 
ſtead of the ninth is to be accounted Emboliſmi- 
cal, 1 have added the Table follwing, in which 
It is apparent that the former Embohinnical years 
do agree with theſe laſt mentioned. 
7. But as I faid before, 1t was thought more 
convenient to begin the account from-the num- 
ber 3 ſet to. the: Extends of 7Fanuary, becaule by 
{0 reckoning 3o and 29 days to each Lunation 
interchangeably, the ſame Number 3 falls upon 
Famiary 31. March 1, and 31. April 29. May 
20. Tune 27. July 27. Auguſt-25. September 1 4 
Ottober 23. November 22. December 21. As 
if the Lunar years were compleated upon the 20 
of December there remain juſt 11 Days, which the 
Solar years doth exceed the Lunar. 
8, And by ranking on and accounting 4. for 
the Golden Number of the next year, 'you my 
| p Wo wes , : vt 


bp 


___ © to Iffrottainp; 327 
find it ſet” On Fanuary 20, February 18, March 
20, April 18, Maya18, Fune 16, Fhly 16 , 
Auguſt 14, September ___ _ PLEA oh 
13, Ottob. 12, Ns- 
vemb. 11,Decemb.10, 

_ 0. Bntingoing on, | 
and taking 5 for the 
Golden Number .n 
the third year , we 
muſt remember that 
that is an Emboliſ- 
mical . Year , and 
therefore that ſome- 
where there muſt be 
2 Months together 
of 30 days. And for 
| this reaſon the Gol- 
den Number $5, 1s ſet 
to Fanuary 9, Febru- 
ary 7, March g, April 
7, May 7, Tune 5, 
July 5, Auguſt 3, Se- 
ptember 2,, as alſo up- 
nn the {econd day of 
Ottober, and not up- 
on the firſt, that ſo : 
there may be 2 Luna-  Embol. 
tions together of 30, 
and the ſame Num- 
ber 5 is alſo ſet to 
the thirty firſt of 
Ottober, to make the 
Lunation to conſiſt ——— 
of 29 days, and to the thirtieth of November in- 
itead of the twenty mn, that ſd a Lunation of 
: : 3 —————_— 
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374 In Yntroditetion 
30 may again ſucceed as it ought, 

10. In like manner in the ſixth Year, having 
gone through the fourth and fifth as common - 
years, you may ſee the Golden Number 8 ſet to 
the fifth of April, which ſhould have been upon 
the fourth , and inthe ninth Year the Golden 
Number 11 is ſet to the ſecond of February which 
ſhould have been upon the firſt. 2 

And there is a particular reaſon, for which 
theſe niimbers are otherwiſe placed from the 
eighth of March to the fifth of. Apri/,namely,that 
all the paſchal Lunations may conſiſt of 29 days: 
For thus from the eighth of March to the ſixth of 
April, to both which days the Golden Number 
is 16, there are but 29 days. And from the ninth 
of Marchto the ſeventh of April, to both which 
days the Golden Number is 5, there are alſp 29 

_days, and fo of the reſt till you come to the fifth 
_ of April, which is the laſt Paſchal Lunation, as 
the eighth of March is the firſt, but at any other 
time of the Year, the length of the Month in the 
Emboliſmical Year, may be fixed as you pleaſe. 

12. And in this manner in the 17 years, in 
which the-lunations of the whole Circle are fi- 
niſhed, and in which the Golden Number is 1 g, 
the Month of 7uly is taken at pleaſure,to the thir- 
tieth day whereof 1s ſet the Golden Number 19, 
which ſhould haye been vpon the thirty firſt, and 
the ſame Number being notwithſtanding placed 
upon the twenty eighth of Azguſt, that by the 
two Lunations of 29 days together, it might be 
underſtood, that the ſeventh Emboliſmical Month, 
conſiſting of 29 days is there inſerted, inſtead 
.of a Month of 30 days. In which place the En- 
boliſmical or leaping Year of the Moon may 
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plainly be obſerved for that year is one day leſs 
than the reſt, which the Moon doth as it were 


\ pals over. The which one day is again added 
tothe 29 days of the laſt Month, that we may 
'by that means come,as in other Years, to the Gol- 


den Number, which ſheweth the New Moon in 
Fanuary following. And for this reafon the E- 
pact then doth not confilt of 1 1 but of 12 days. 
And thus you lee the reaſon, for which the Gol- 
den Numbers are ths ſet in the Calendar as here 


you ſee. In which we may alſo obſerve, that 


every following Number is made by adding 8 to 


_ the Number preceding,and eyery precedingNum- 


ber 1s alſo made by adding 11 to the Number 
next following, and caſting away 19 when the 
addition ſhall exceed it. ns je 

For Example, if you add 8 to. the Golden 
Number 3 ſet againſt the firſt of Fanuary,it ma- 
keth 11, to which add 8 more and it maketh 
19, to which adding 8 it maketh 2+, from which 
{ubſtracting 1 9 the remainer is 8, to which again 
adding 8,the ſum1s 19,to which adding $ the ſum 
1s 24, from which deduCting 19 theremainer is 5, 
and fo of the reſt. In like manner receding 
backward, to the 5 add 11 they make 16, tothe 
16 add 11 they make 27, from which deducting 
19 the remainer is 8, to which 11 being added 
the ſame1s 19, to which 11 being added the ſum 
1s 39, from which deduCting 19 the remainer is 
11, towhich 11 being added the ſam is 22, from 
which deduCting 19 the remainer is 3.And by this 
we may ſee that every following number will be in 
uſe 8 years after the preceding, and every prece- 
ding Number will be in uſe 11 years after the fol- 
lowing,that is,the ſamewill A rnto beinuſe after 
| XL 4 $ 
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3 Yah and 11, ns ho othet after i Years and 
8, Or ONCe 1N 19 years. 
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+He Cycle of the Moon or Golden Number is 

a circle of 19 years, as hath been ſaid al- 
ready, which being diſtributed in the Calendar 
as hath been ſhewn in the laſt Chapter, doth ſhew 
the day of the New Moan for ever; though not 
exactly: But the uſe for which it was chieily 10- 
tended, was to find the Paſchal New Moons, that 
1s;thaſe new Moons on which the Feaſt of Eaſter 
and other moyeable Feaſts depend. To this 
Pages we muſt remember, 

© 1. That thevernal Equinox is ſuppoſed to be 
fixed to the twenty firſt day of March. 

2. That the fourteenth day of the Moon on 
which the Feaſt of E:ter doth depend, can ne- 
yer bappen before the Equinox; though it may 
fall Ns - It or upon the day tollowing. 

. That the Feaſt of Eaſter is never obſerved 
as the fourteenth day of the Moon, but upon 
the Sunday following; ſo that if the fourteenth 
day of the Moon be Sunday, the Sunday follow- 
ing! is Eaſter day. 

- Thatthe Feaſt of Eaſter may fall upon the 
Sftecnth day of the Moon, or upon any other 
day unto the twenty firſt, incluſively. .. 

5 That the Paſchal Sunday 1 is diſcovered 
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to Alronomy. * 

the proper and Dominical Letter for every Year 
The which may be found as hath been already de- 
clared, or by the proper Table for that purpoſe. 
Hence it followeth, MR Mos 

1. That the New Moon immediately prece- 
ding the Feaſt of Eaſter, cannot be betore the 
ejghth day of Aarch, for if you ſuppoſe it to be 
upon March 6, the Moon will be 14 days old 
March 19, which is before the Equinox, contra- 
ry to the ſecond Rule before given, and upon the 
ſeventh day of March there is no Golden Number 
fixed ; and therefore thc Golden Number 16, 
which ſtandeth againſt arch 8, 1s the firſt by 
which the Palchal New Moon may be diſco- 
Ren - EE 

_ 2. It followeth hence, That the laſt Paſchal 
New Moon cannot happen beyond the fifth day of 
April, becauſe all the 19 Golden Numbers are 
expreſſed from the eighth of March to that day. 
And it a New Moon ſhonld happen upon tie ſixth 
of April,there would be two Paſchal New Moons 
that year, one upon the eighth of March and a- 
nother upon the lixth of 4przl, the ſame Golden 
Number 16 being proper to them both, but this 
is abſurd becauſe Fafter cannot be obſerved twice 
in One year. 

3. It followeth hence, T hat the Feaſt of Eaſter 
can never happen before the twenty ſecond day 
of March,nor after the twenty fifth day of April - 
For if the firſt New Moon be upon the eighth of 
arch, and that the Feaſt of Eaſter muſt be upon 
the Sunday following the fourteenth day of the 
Moon; it is plain that the fourteenth day of the 
Moon muſt be March 21 at the ſooneſt: So that 
\uppoſing the next day to be Sunday, Eafter can- 
bz; | not 
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not be before March the twenty. ſecond. And 
becauſe the fourteenth day of the laſt Moon fal- 
Icth uponrthe eighteenth day of Apr:/, if that day 
be Saturday, and the Dominical Letter D, Eaſter 
ſhall be upon the nineteenth day, but zf it be Sun. 
day, Eaffer cannot be till the twenty fifth. 
4. It followeth hence, That although there 
are but 19 days, on which the fourteenth day of 
the Moon catthappen, as.there are but 19 Golden 
Numbers, yet there are 35 days from the twenty 
ſecond of March to the twenty fifth of 4pril, on 
which the Fealt of Eaſter may happen, becauſe 
there is no day within thoſe Limits, but may be 
the Sunday following the fourteenth day of the 
Moon. And although the Fealt of Eafter can ne- 
yer happen upon arch 22, but when the four:- 
fcenth day of the Moon 1s upon the twenty firſt, 
and the Sunday Letter D, nor upon the twenty 
fifth of April, but when the fourteenth day of the 
Moon 1s upon Apr: 18, and the Dominical Letter 
C. Yet Eaſter may fall upon March 23, not only 
when the fourteenth day of the Moon is upon the 
twenty ſecond day which is Saturday, but alſo if 
it fall upon the twenty firſt which is Friday. In 
like manner Eaſter may fall upon April 24, not 
_ only when the fourteenth day of the Moon is upon 
the eighteenth day which is Monday, but allo if 
it happen upon the ſeventeenth being Sunday. 
And for the ſame reaſon it may fall oftner upon 
other days that are further diſtant from the ſaid 
twenty ſecond of A4arch and twenty fifth oi 
April. 

5. It followeth hence, That the Feaſt of Eaſter 
may beeaſily found in any Year propounded: Foi 
Fe Golden Number 1n any Year being given, i 
- you 


Dy 


Os 329 
you look the ſame between the eighth of March 
and fifth of April both inclaſively, and reckon 
14 days from that day, which an{wereth to the 
Golden Number given, where your account doth 
- BE end is the fourteenth day of the Moon : Then 
conſider which is the Dominical Lerter for that 
e I Year,and that which followeth next after the four- 
it teenthday of the Moon is Eaſter day. Example, 
a W In the year 1674 the Golden Number is 3, and 
y | theSunday Letter D, which being ſought in the 
N Calendar between theaforeſaid limits, the four- 
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teenth day of the Moon is upon April the thir- 
(6 teenth, and the D next following is April 19. 
And therefore Eaſter day that Year is Aril 19. 
Otherwiſe thus. 


1a March after the firſt C, 
Look the Prime wherever it be, 

The third Sunday after Eaſter day ſhall be, 
Andif the Prime on Sunday be, 
Reckonthat for one of the Three. 
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6. Thus the Feaſt of Eaſter may be found in 
the Calendar,and from thenice a brief Table ſhew- 
ing the ſame, may be extracted in this manner. 
Write in one Column the ſeveral Golden Num- 
bers in the Calendar from the eighth of March 
to the fifth of .4pril, in the ſame order obſerving 
the ſame diſtance. In the ſecond Columnſet the 
Dominical Letters in number 35 fo diſpoſed , 
as that no Dominical Letter may ſtand againft 
the Golden Number 16, but ſetting the Letter D 
againſt the Golden Number 5, write the "un 
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this order.” .E, F, G, A, B, of and when you 
come to the Golden N umber 8, ſet the Letter c, 
and there continue the. Letters till you come to C 
again, becauſe when the Golden Number is 16, 
which-i-rhe Calendar is ſet to the eighth day of 
March, ts new Moon, and the fourteenth day of ſl 
that. Moon doth fall. upon the twenty firſt, to 
which the Dominical Letter is C, upon which the 
Feaſt of Exfter cannot happen; and therefore in ll - 
the third Column containing the day in which the 
Feaſt of Eaſter is to be obſerved, is alſo void.But MI. 
In the next place immediately following, to wit, i - 
againſt the letter D is ſet March 22, becauſe if M- 
the fourteenth day of the Moon ſhall fall upon the: 
twenty firſt of arch being Saturday, the next! 
day being Sunday, ſhall be the Feaſt of Eafter. 
To the Letters following, E, F, G, A, B, &c. 

arefet 23, 24. 25, and 10 orderly to the lat of 
March and ſo forward till you come to the twen- 
ty fiſchof April, by which Table thus made, the Il 1 
Feat of Eaſter may be found until the Calendar 
ſhall be reformed. 

For having found the Golden Number in the I , 
firſt Column , the Dominical Letter for the 
Fear next after it, doth ſhew the Feaſt of Eſter, il \ 
as in the former Example, the Golden Number 
1s 3 and the Dominica] Letter D, therefore Eaſter 
day iSupon April 19, The other moveable Feaſts 
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_ are thus found. _ ; 
FF AdventSunday is always the neareſt Sunday to 


St. Andrews, whether betore or after. 


 Septud- 


«+ TOI 


of Wl Scptudgeſima' Stinday is © 

to | Nine Weeks before 

he Eaſter. tt 

in WW Sexageſima; Sunday is | 

he  - Eight Weeks before 
SR. 


Qainquageſona Sunday 

-. 1s5-Seven Weeks be- 
fore Eaſter. 

Onadrageſima Sunday 1s 
Six - Weeks before 
Eaſter. © 


Rogation Sunday 1s 
five Weeks aſter 
Eaſter. 

he WW Aſcenſion day is Forty 
he Days after Eaſter. 
er, MW Whitſunday is Seven 
*er i Weeks aſter Eaſter. 
ter WM Trinity Sunday is Eight 
lt's Veeks after Eaſter. 
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Of the Reformationof the Calendar by Pope Gregory 
the Thirteenth ; and ſubſtituting a Cycle of Epatts 
 #nthe room of the Golden Number. 


T Tltherts we have ſpoken of the Calendar 
LK which is inuſe with us,we will now ſhew you 
for what reaſons it isalter'd in the Church of Rowe, 
and how the Feaſt of Eaſter is by them obſerved. 

The Year by the appointment of Fulizs Ceſar 
confiſtirig of 365 days 6 hours, whereas the Sun 
doth finiſh his courſe in the Zodiack, in 3645 days 
5 hours 45 minutes or thereabouts, it cometh to 
paſs that in 134 Years or leſs; there is a whole 
day in the Calendar more than there ought; in. 
268 years 2 days more ; in 4gofp years 3 days : 
and ſo ſince 7444s Ceſar'stime the yernal Equinox 
hath gone backward 13 or 14 day$, namely from 
the 240f Marth to the tenth.Now hecauſe theEgui- 
nox was at the time of theA%cene Gouncilupon the 
twenty firſt of March, when the time for the ob- 
ſerying of Eaſter was firſt univerſally eſtabliſhed, 
they thought it fufticient to bring the Equinox 
back to thattime, by cutting off 10 days in the 

Calendar as hath been declared, and to prevent 
_ any anticipation for the time to come; have ap- 
pointed, that the Leap-year ſhall be thrice omit- 
ted inevery 400 Years to come, and for memory 
fake, appointed the firſt omiſſion to be account- 
ed from the Year 1600. , not from 1582, in 
which the reformation was made, becaule it was 
not only near the time, in which the emendation 
was begun, but alſo becauſe the Equinox has not 
fully made an anticipation of 10 days from on 
place 


place thereof, at thetime of the Nicene Council, 

which was March 21. SS 

ry & The Years then 1700, 18:0, 1900, which 

4; Þ ſhould have been Biſlextile Years, are- to he ac- 
counted common years, but the Year 2000 muſt 
be a Biſlextile : In like manner the Years 2109, 

br I 2200, 2300, ſhall be common years, and the 

ou ll Year 2400 Biſlextile, and ſo forward. 

Ve, 2. Again, becauſe it was ſuppoſed that the 

d; BE Cycle of the Moon, or Golden Number was ſo 

ar 8 fixed, that the new and full Moons would jineve- 

un ry 19 yearsreturn to the ſame days again; wheres 

ys I as their not returning the ſame hours, but making 

to | an anticipation of one hour 27 minutes or theres 

MW abouts, it muſt needs be that in 17 Cycles or lit- 

tle more than 200 Years, there would bean anti- 

cipation of a whole day. And hence It is evi- 

dent that in 1300 Years ſince the N:icene Council, 

the New and Full Moons do happen more than 

4 days ſooner than the Cycle of the Moon or Gol» 

den Number doth demonſtrate: W hence. alſo ir | 

comes to pals, that the fourteenth Gay of the 

Moon by rhe Cycle is in truth the eighteenth day, . 

and ſo the Fealt of Eaſter ſhould be obſerved. not 

from the fifteenth day of the Moon to the twenty 

_ » but from the nineteenth to the twenty E 

3. That the Moon therefore being once | 

brought into order, might not make any antici- 

pation for the time to come, it 1s appointed th 

a Cycle of 30 Epacts ſhould be placed in the Ca» 

lendar inſtead of the Golden Number, anſwering 

tO every day 1N the Year; to ſhew the New Moops 

in theſe days, not only for 300 Years or there« 

adouts, but that there might be new Epacts with» 
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thing upon other days as need ſhall require. 


4. For the better underſtanding whereof, to 


the Calendar in uſe with us, we have annexed the 
Gregorian Calendar alfo : In the firſt Column 
whereof you have 3o numbers from 1 to 30, 
fave orily that in the place of zo you have this 
Aſterisk * ,, But they begin , with the Calends 
of 7anudry, and we continued and repeated at- 


' ter a Retrograde order in this manner, * 29, 


28, 27, &c: and that ſor this cauſe eſpecially, 
that the number being given which ſheweth the 
New Moons in every Month for one Year, you 


might by nunbring 11 upwards excluſively find 
the number which will ſhew the New Moons the | 
Year following, to wit, the Nuntber which fal. 


leth in the eleventh place. CEN 

5- And theſe Numbers are called EpaCts, be- 
cauſe they do in order ſhew thoſe 1 x days, which 
are yearly to be added to the Lunar-Year conlſiſt- 
ing of 354 days, that it may be in conformity 
with the Solar Year conliſting of 365 days. To 
this purpoſe, as hath been ſaid concerning the 
Golden Number, theſe EpaCcts being repeated 1 2 
times, and ending upon the twentieth day of De- 
cember, the ſame Numbers muft be added to the 
1 1 remaining days, which were added to the firſt 
I 1 days In the Month of Faraary, Es 

6. And becauſe 12 times 30 do make 260, 


py hereas from the firſt of 7amnary to the twentieth 
of December inclufively, there are but 354 days, 


you muſt know that to gain the other {ix days,the 


od 


numbers 25 and 24 are inevery other Month both 


placed againſt one day, namely, to February 5: 
April 5, Fune 3, Auruſt 1, September 29, and 
| NE Novem® 
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November 2.7. | But why theſe two Numbers are 
choſen rather thenany other, and why intheſe 6 
Months the number 25-4s ſometimes writ to XVI, 
ſometimes to_ XX V 1n a common character, and 
why the number. 19 is ſet to the laſt day of De- 
cember 1n a common Character, ſhall be declared 
_ zz ET EET FEE. 
7. Here only note that this Aſterisk * is ſet in- 
| ſtead of the EpaCt 30, becauſe the Epa&t ſhew- 
ing the Number of days which do remain after the 
Lunation in the Month of December, it may ſome- 
times fall out that 2 Lunations may fo end, that 
the one may. tequire zo for the Epact, and the 
other o, which would, if both were written, cauſe 
ſome inconveniences, and therefore this * Aﬀe- 
risk is there ſet, that it might indifferently ſerye 
to both. And the Epact 29 is therefore fet to 
the ſecond day of Fanuary, becauſe after the com- 
pleat Lunation 1n the ſecond of December there 
Ire 29 days, and for the like reaſon the Epact 28 
+ * | 
Wis ſet againſt the third of Fanuary, becauſe after 
 Withe compleat Lunation 1n the third of December 
W there are then 28 days over, and ſo the reſt 12 
order til you came to the thirtieth of Fanuary, 
where you find the Epa& 1. becaufe after the 


Wo mPpleat Lunationon the thirtieth day there is 
i only One day Over. 
_ 8. Andhbelides the ſhewing of the New Moons 

;. PWilevery Month, whichis and may be done by the 
+ Golden Number, the EpaCts have this advan 
4 age, that they mav be perpetual and keep the 


ame place in the Calendar in all future ages,which 
-» [[- hardly be effected with the Golden Nutaber, 

lor in little more then 700 years, the New Moons 
© make an anticipation of ny day, and heals - 
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336 An Introduction 
will be neceſſary toſet the Golden Number one 
degree backward, and ſo the Golden Number 
which at the time of the Nicene Council was fet 
to the firſt of Fanuary, ſhould in 30o years be ſet 
to thelaſt of December, and ſo of the reſt, but 
the Epacts being once fixed ſhall not need any 
ſuch retraction or commutation. For as often as 
the New Moons do change their day either by 
Anticipation or by Suppreſſion of the Biſlextile 
year, you ſhall not need to do any more than to 
take another rank of 19 EpaCts, inſteed of thoſe 
which were before in uſe. For inſtance;the Epacts 
which are and have been in uſe in the Church of 
Rome lince the year of reformation 1582, and 
_ will continue till the year 1700, aretheſe 10 fol- 
lowing 1. 12: 23. 4+ 15. 26. 7. 18. 29. 10, 
Alc 2. 13. 24. 5- 16-27. $. 19. -- And fron 
the year 1700 tFe Epacts which will be in uſe 
are tnelt. * 11. 22:3. :14. 25.-6: 17 28:9, 
20. I. 12. 23. 4. 15. 26. 7, 18. andihallcon. 
tinue not only to the year 1 8co, but from thence 
until the year 1900 alſo; and although in 
the year 1800 the Biſſextile is to be ſupprelled, 
yet 1s there a compeniation for that Suppreſſion, 
by tne Moons Anticipation. To make this? 
little moreplain, the-motion of the Moon, whicl 
doth occaſion the change of the Epact, muſt ht 
more ſ{uily conitdered, 
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b of the Moolis mean Motion, ii Zow the Antici- 
at Ml - pation of the New Moons may be Tg by the 
ny Epatts. - | | 

aS 


by T* Moon according to her middte motion 
doth finiſh her courſe in the Zodiack in 29 1 
days, 12 hours 44 minutes, three ſeconds or there- 29%2*4405oY ft 
about, and therefore a common Lunar year doth F:| 
confi ſt of 354 days, 8 hours, 48 minutes, 3$ 
feconds and ; >a few thirds, but an Emboliſmt- 
cal year doth conſiſt of 383 days, 21 hours, 32 
mitmtes, 41 ſeconds and ſomewhat mote; and 
therefore 1n 19 years it doth exceed the motion 
of the Sun 1 hour, 27 minutes, 33 ſeconds fere. 
2. Hence it cometh to paſs, that although the 
New Moons do after 19 years return to the ſame 
days; yct 1s therean Anticipation of 1 hour, 27 
minutes,3 3 leconds. Andin twice 19 years, that 
is, in 38 ycars, there isan Anticipation of 2 hours, 
« Minutes, 6 ſeconds, and after 312 years anda 
half; there is an Anticipation of one whole day 
and ſome few Minutes. And therefore after 312 
years no new Moon cai happen upon the fame 
day it did 19 years betore, but a day footer. 
Hence it comes to paſs that in the Julian Calen- 
dar, in which no regard 1s had to this Anticipa- 
tron, the New Moons found out .by the Golden 
Number muſt needs be erroneous, and from the 
time of the Nicene Council 4 days after the New 
p. \ Moons by a regular Computation. _ _ 
WH 3. Andhence itfollows allo; that it the Gol- 
den Namber, after 312 were upon due conſide- 
£3 _ ration 
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ration removed a day forwarder or nearer the be- 


ginning of the Months; they would ſhew the 
New Moons for 312 years tocome. And being 
again removed after thoſe years,a day more would 
by the like reaſon do the ſame again. But it 
was thought more convenient {ſo to diſpoſe 30 
Epacts, that they keeping their conſtant places, 
19 of them ſhould perform the work of the Gol- 
den Number, until by this means there ſhould be 
an Anticipation of one day. And when ſuch an 
Anticipation ſhould happen, thoſe 19 Epacts be- 
ing let alone, other 19 ſhould be uſed, which do 
belong to the preceding day, without making 
any alteration in the Calendar. 

4. And if this Anticipation would do the 
whole work, nothing were more plain, then to 
make that commutation of the 19 Epact once 1n 
312 years: but becauſe the detraction of the Biſſex- 
tile days doth yarionſly interpole and canſe the 19 
Epacts ſometimes to be changed into theſe that 
do precede, ſometimes into theſe that follow, 
{ometimes into neither, but to continue ſtill the 
iame; therefore ſome Tables are to be made, by 
which we may know , when the commutation 
was to be madcand into what Epatts. 

4. Firſt therefore there was made a T1ablecal- 
led Tabula Epattarum Expanſa, wn this manner. 

Firſt on the top were placed the 19 Golden 
Numbers 1n order, beginning with the Number 
3, Which inthe old Calendar is placed again 
the Calends of 7amary, and under eyery one 0! 
theſe Golden Numbers there are placed 30 Epadts 
all conſt ituted from the loweſt number in the firll 
rank in which the Epatt is 1, and in that fir 


rank the Golden Number is- 3, the reſt from 


_ thence 


the 


uld 
t It 

30 
ces, 
50]- 
1 be 
1AN 
be- 
| do 
108 


the 
nro 
*e 11 
flex- 
e 1 9 
that 
OW, 

the 
e, by 
1t101 


e Cal- 


1eTr. 
)Iden 
mbeſ 
rain! 
ne 0! 
Tacts 
- firlt 
p firil 


ho 


from 


hence 


Mr. ES 4; 
<9 IH, 


fo Altrotiomy, 339. 
thence towards the right Hand are made by the 
conſtant addition of it,and the caſting away of 30, 
as often as they thall exceed that number, only 


| when you come to the 27, the Epact under 


the Golden Number 19, there muſt be added 1 2 
inſtead of 11, that fo the Epact following may 
be 9 not 8, for the Reaſons already given in this 
Diſcourſe concerning the Golden Number and 
Emboliſmical years. And this rank being thus 
wade, the other Epacts are diſpoſed in their na- 
tural order aſcending upwards, and the number 
once again reſumed after the Epact 3o or rather 
this Aſterisk * ſet in the place thereof: only ob- 
ſerve that under the Golden Number 12. 13, 


14+ IF. 16. 17. 18. 19. 1h the place of XX 


there is yet 25 in the common Character. And 
to the Epacts under the Golden Number 19, 12 
muſt-ſti!l be added to make that Epact under the 
Golden Number 1. As was ſaid before concern- 
ing the loweſt Rank. 

5. Andon the leſt hand of theſe EpaCts before 
thoſe under the Golden Number 3. are ſet 30 
Letters of the Alphabet, 19 ina ſmall CharaQter, 
and 1 1 inagreat,in which ſome are paſled by,for 
n9 Other realon ſave only this, that their fimilt- 
tude with ſome of the ſmall Letters, ſhould not 
occaſion any miſtake in their uſe,' which ſhall be 
inewed 1n Its place. _ 

6. Beſides this Table there was another Table 
made which 1s called T abula eA;uationis Epatta- 
74m, 1n which there is a ſertes of years, in which 
tie Moon, by reaſon of her mentioned anticipa- 
tion doth need Xquation, and in which the anm- 


. ber of Epadts ſigned with the letters of the A- 


phabet, are to be changed; being otherwiſe F- , 
£3  quated 


| | De” 


Rd 


340 In Jncroduction 
quated where it needeth, by the ſuppreſſion of 
"e Biſſextile days. 
. Bntit ſnppoſeth, that it was converuent tg 
foppreſ the Billextiles once only in 100 years; 
and the Moon to be zquated, or as far as concerns 
her ſelf, the rank of Epadts to be changed, once 
only in 3oo years, and the 12 years and a half 
more, to be referred till after rhe years 2400, 
they do amount unto 100 years, and then an - 
quation to be made : but then it muſt be made 
by reaſon of the interpoſing this hundred nor in 
the three hundredth but the hundredth year. 
Moreover this zquation is to be made as inrefe- 
 rece tothe Moon only, becauſe as the ſuppreſſion 
of the Billextiles intervene, the. order of chang- 
ing the ranks of Epacts is varied, as [all be 
ſhewed hereafter. 
_ 8, Apainthis Table ſppoſeth, that ſeeing the 
New Moon at the time of the Nicene Council 
was upon the Calends of Fazzary, the golden 
Number 3 heing there placed, that it would 
have been the ſame ifthe EpaCt * had been ſet to 
the ſame Calends, that is if the EpacCts had beer 
then in uſe. And therefore at that time the 
RE: 0 or lat rank of Epacts was to be uſed, 
whole Index 1s 7P, and then alter 3oo years, the 
loweſt or © fiſt rank ſhould ſicceed, whoſe Index 
is 4, {for the letters Fepaen In a Circle ) and af- 
ter 3co years more, the following rank whoſe 
Index is b and © Ba but that it is concel- 
ved, that the New Moon ; in the Calends of 7a 
muary, 18 MOre agreeable to the year of Chriſt 
500, than the time ofthe Nicene Councel ;. and 
'therefore as if the rank of Epacts under the let- 
ter / were ſutable to rhe year 50, it ſeemed 
| gooK 
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9. Which being granted, becauſe in the year 
1582, ten days were cut oft from the Calendar, 


We maſt run backward, or in an inverted order 
count 10 ſeres, deſigned, ſuppoſe, by the letters 
6. 4 P. Ne Mt. Y. G. F. E::D.. ww at 
from the year 1582 the ſeries of Epatts whoſe 
literal 1adex 1s D, isto be uſed, and this 1s that 
rank of Epacts which 1s now uſed in the Church of 
Rome. 


10. And thereforeas if this Table had its be- 
inning from that year; the firſt number in the 
econd column 1s 1582, and then in order un- 
der It. 1600. 1700. I800. 1900. 2000. &c. 
And in the third Column every fourth hundred 
year 1s marked for a Billextile, that is, 1600. 
2400.2800,fc.and in the fourth Column to eye- 
ry three hundreth Year is {et this Character C, to 
ſhew 1n what year the' Moon by her Anticipati- 


On of oneday, doth need zquation; but in the 


year. 1800 the double character 1s ſet CC, to lig- 
nify that then another hundred years are got- 
ten by the 12 years and a half reſerved, beſides 
ancl above the other 300 years; and this chara®t- 


er 1s allo ſet to the years 4.300. 6800, and for 


the lame reaſon. 

But in the firſt Coluran, or on the left hand of 
taeſe years are placed t the Letters or Indices of 
thole ranks of Epacts 1n the former Table, which 
are to be uſed in thoſe years and when "the Let- 


ters are charged. Thus againſt the year 1600 


ne Letters D is continued, to ſhew that from that 
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good to make uſe of that rank FM the letter 4 
inthe year of Chriſt 800, and thoſe under the let- 
ter b, inthe year 1100, and thoſe under the let- 
ter e In the year 1400. 
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* year, to the year 1700 the tank of Epadcts is ſtill || © 
to be uſed, which do belong to that Letter. And | 
for asmuch asthe Letter Cis ſet to the year 1700, v 

1t ſheweth that that rank of EpaCts js then to I 1 
beuſed, which do belong thereto, and ſoofthe |} s 
Ty . 

2 

t 


reſt. | | ep 
11. The reaſon why theſe Letters in the 
firſt Column are ſometimes changed in 100 
years, \ ſometimes in 200, ſometimes not in 
leſs then 30s Years, and that they are ſome- i 
times taken forward , ſometimes backward , | 
according to the order of the Alphabet, is | x 
becauſe the ſuppreſſion of the Biſſextiles do 7 
intervene with the lunar zquation: for if the Ill f 
Biſſextile were only to be ſuppreſſed, in theſe Ill v 
300 or ſometimes 4o0o years, in which the c 
Moon needeth zquation, the rank of Epadts 
In that caſs would need no commutation, but { 
would continue the ſame for eyer ; and the gol- Ill t 
den Number would have been ſufficient, if the | 
{ſuppreſſion of the Biſlextile, and anticipation | 5 
of the Moon, did by a perpetual compenſati- t 
on cauſe the new Moons ſtill ta return to the ſame | 
days: but becanſe the Biſſextile.is ofttimes 
ſuppreſſed, when the Moon hath no zquation, the ( 
Moon hath ſometimes an zquation when the Biſ- I} : 
ſextile is not ſuppreſſed, ſometimes alſo both 
are to be done and ſometimes neither; all ] 
- which varictics may yet be reduced to theſe three | | 
T_T EEE | 
1. As often as the Biſſextile is ſuppreſſed |} : 
without any 2quation ofthe Moon, then the let- I 1 
ter which ſerved to that time ſhall be changed to 
the next below 1t contrary to the order of the 
Alphabet, And the new Mioons ſhall be cemoved 
ow rope TPO ih 
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one day towards the end of the Year. .. © 
| 2. As often as the Moon needeth zquation, 
without ſuppreſſion of the Biſſextile, then the 
Letter which was inuſeto that time ſhall be chan- 
ged to the next aboye It according to the order 
of the Alphabet, that the New Moons may a- 


| gain return one day towards the beginning of 


the year. | 
3. As often as there is a Suppreſſion and an 
zquation both, or when there is neither, the 
Letter 1s not changed at all but that which ſer- 
ved forthe former Centenary, ſhall alſo conti- 
nue in the ſucceeding; becauſe the compenſation 
ſo made, the New Moons do neither go for- 


ward nor backward, but happenin the compaſs 


of the ſame days. 
1. And this1s enough to ſhew for what rea- 


fon the letters are {o placed in the Table, as 


there you ſee them: for in the year 1600 the 
Biſlextile being neither ſuppreſſed, nor the Moon 
zquated, the letter D uſed in the former Cen- 
tenary or 1n the latter part thereof from the year 
1582, 1s ſtill the ſame; 
_ In theyear 1700, becauſe there is a ſuppreſſi- 
on, . but no quation, the commutation 1s 
mdz to the Letter C deſcending. 

In the Year 1800, becauſe there is both a ſup- 
prefſion and an equation, the ſame letter C doth 
[ti] continue. 

In the Year 2400, becauſe thereis an zquation 
and no ſuppreilion, there is an aſcenſion to the . 
Letter A. PTE | 

And thus you ſee not only the conſtruction of 
ttis Table, but how it may be continued to any. 
puher Year, as long as the World ſhall laſt. 
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12. And by thele two Tables we may eaſily 
know which rank of the 30 Epatts doth belong to, 
or 1s proper for any particular age: for as in our 
age,that is,from the Year 1600 to the Year 1700 
excluſively, that, ſerzes 1s proper whole 1ndex Is D, 
Namely, '23, 4, 15, 26, ©c. 1o n the two Apes 
following, that 1s, from the Year 1700 tothe Year 
1900 excluſively, that ſeries 1s proper whoſe Jr. 
dex is C, namely theſe, 22, 3, 14, 25. and inthe 

threes ages following thence, that 1s from the 
Year 1900 to the Year 2100 exclulively , that 
feries 1s proper whole Index 1s B, namely theſs, 
21, 2, 13, 24, &c. And fo for any other. 
Hence alſo it may be known, which of the 19 
doth belong to any particular Year, for which 
no more is neceſlary,than only to know the Gol: 
den Nuinber for the year given, which being 
fonght in the head of the "Table, and the 7nger 
of that Age in the fide, the common Angle, or 
meeting of theſe two, wyl ſhew you the Epad 
delired: As1nthe year 1674 the Golden Nuraberf 
1s 3 and the Judex D ;, Keretore in the common 
Anzleifind 23 for the Epattmat year, and ſhes 
eth the New Moons in every Month thereof. 
And here it will not be unleatonable to give ti 
reaſon, for which the EpaCt 25 not XXV is writ 
ten under the Golden Numbers 1 2, 13, 14 15, 
16, 17, 18, 19. namely, becauſe the ranks of £- 
patts, which under theſe greater Nurabers hatl 
this Epadct 25, hath allo XXIV, 1t would follow 
that in theie Ages in which any of theſe Ranis 
were in ute, the New Moon 1n 19 years will hap 
pen twice upon the ſame days, in thoſe fix Months 
. In which the Epacts XXV and XXIV are fet to tit 
lame day: Whereas the New Moons do not haÞ 
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pen on'the ſarne day till 19 years be gone aboyt. 
To avoid this inconvenience, the EpaCt 25 not 
KXV 1s ſet under theſe great numbers, and the 
Evadt, 25 18 1n the Calendar, 11 theſe Months ſet. 
with the Epact XX VI, but in the other Months 
with the Epact XXV. ; 
14. Hence it cometh to pals, 1. Thatintheſe 
Years the EpaCts 25 and XXIV do never meet on 
the ſame day. 2. That there 1s no danger that 
the Epadts 25 and XX VIſhouldin theſe 6 Months 
cauſe the ſame inconvenience, ſeeing that the E- 
pacts 25 and XXVI are never both tound in the 
{ame Rank. 3. T hat the pact 25 may in other 
Months without 1aconvenience be let to the ſame 
day with the Epact XXVI, becauſe intheſe there 
3s no danger of their meeting with the Epadct 
XXIV on the ſame days. 4. That thereisno fear 
that the Epadts XX V and XXIV being ſet on the 
ſame days, ſbould in future Ages caule the ſame 
inconvenience, becaule the Epacts XXV and XXIV 
are not found together inany of the other Ranks. 
But that either one or both of them are wanting. 
Beiides,vvhen one of theſe Epacts 1s inuſe, the 0+ 
ther is not, and that only which 1s in uſe 1s pro- 
perto the day. As in this our Age until the Year 
1700 the Epacts-in uſe arethole in the rank whoſe 
I:d:x is D. In which theſe two XXIV and 
AXV are not both found. And in the two 
folowing Ages, becauſe the rank of Epadts in 
vle is that whoſe [ndexis C, in which there is 
the Epact XXV, not XXIV, the New Moons 
are ſhewed by tne Epact XXV not by XXIV. 
But becauſe in three following Ages, the rank 
of Epacts in uſe is that whoſe Index Is B, in 
which 25 and XXIV are both found, the New 
CCA REDS _ Moons 
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troduction 
Moons are ſhewed by the Epatt XXIV. when 
the golden Number is 6. And by the EpadCt 25 
when the golden Number 1s 17, and not by the 
Epact XX V. | 

15. And if it be asked why the EpaCt 19 in 
the common Character 1s ſet with the Epa&t XX 
apainſt the laft day of December, know that 
for the reaſons before declared, the laſt Embo. 
liſmical Month within the ſpace of 19 years, 
ought to be but 29 days and not 30, as the reſt 
are; and therefore when the EpaCct 19 doth 
concur with the golden Number 19, the laſt 
Month or laſt Lunation beginning rhe ſecond 


of December, ſhall end upon the 3c and not up- 


en the 31 of that Month, and the New Moon 
ſhould be ſuppoſed to happen upon the 3 1 un- 
der the ſame Epact 19, that 12 being added to 
I9 and not 11, you may have one for the Epa&t 
of the year following, which may.be found up- 
on the 30 of Fanuary, as if the Lunation of 
3 days had been accompliſhed the Day be- 
ore. 
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. How to find the Dominical Letter and Feaſt of 


Eaſter according to the Gregorian Account. 


Aving ſhewed for what reaſon, and 1n 
what manner the Epacts are ſubſtituted 

in the place of the golden Number, and how 
the New Moons may be by them found in the 


. Calendar for ever; Iſhall now ſhew you how t0 


find the Feaſt of Eaſter and the other moveabic 


Fealls 
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Feaſts according to the. Gregorian or new ac- 
count; and to this purpoſe I muſt firſt ſhew. you 
how tofind the Dominical Letter, for that the 
25 | Cycle of 28 years will not ſerve the turn, be- 
ne I cauſe of the ſuppreſſion of the Biſſextile once in 
| a hundred years, but doth require 7 Cycles of 
in | 28 years apeice. The firſt whereof beaitis with 
XN CB, andendethin D. The ſecond begins with 
at | DC, and endeth in E. Thethird begins with 
0- | ED, and endeth in F &c. The firſt of theſe 
is, £} Cycles began to be 1n uſe 1552, in which year 
el: | the dominical Letter according to the Julian ac- 
th I count was G, but upon the fifteenth day of 
all | OZober, that Year was changed to C: for the 
nd i fifth of October being Friday and then called the 
1P- Wl fitteenth, the Letrer became Friday, BSatur+ 
ol il day, and C Sanday, the remaining part of the 
un- WI year, in which the Cycle of the Sun was 23, and 
to Ml the ſecond after the Biſlextile or leap Year, and 
act WF fo making C, which anſwereth to the fifteenth 
0P- Il year of that Circle, to be 23, the Circle will 
of end at D; and conſequently CB, which in the 
be- WW old Account doth belong to the 21 year of the 

"| Circle, hath ever fince been called the firlt, and 
lo ſhall continue until the year 1700, in which the 
Biſlextile being ſuppreſled, the next Cycle will 
begin with D Cas hath been ſaid already. Under 
the firſt rank or order of Dominical Letters are 
of © viritten the years 1582 and 1600, under the ſe- 
cond 1 700, under 'the third 1800, under the 


lourth 1900 and 2000, under the fifth 2109, un- 


in I der the fixth 2200 and under the ſeventh 2300 
ted Ml 2nd 2400. And again under the firſt Order, 
10 WF 2500, under the ſecond 2600, under the third 
on 2700 and 2800, and {o forward as far as you 
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able 
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concerning the Julian Calendar, For the Pal- 
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pleaſe, always obſerving the ſame order, that 
the 400 Biſſextile years may ſtill be joyned with 


the not Biſſextile immediately preceding. 

1. And hence 1t appears, that the ſeven or. 
ders of Dominical Letters, are ſo-many Tables, 
ſucceſſively ſerving all future Generations. For 
as the- firſt Order ſerveth from the year 1582 
and 1600 to the year 1700 excluſively, and the 


- ſecond Order from thence to the year 1800 ex: 


cluſiyely, fo ſhall ail thereſt in like manner which 
here are ſet down, and to he ſet down at plea- 
ſure. And hence the Dominical Letter or Let: 
ters may be found for any year propounded, as 
if it were required to find the dominical Letter 
for the year 1674, becauſe the year given is 
contained in the centenary 1600. I find the 
__— of the Sun by the Rule alreddy given to be 

. In the firit order againſt the number 3, | 
find G for the Sunday Letter of that year, in 
like manner becauſe the year 1750 is contained 
under the Centenary 1700, the Cycle of the 
Sun being 27, Ifind inthe ſecond ol the Let- 
ter D anſwering to that Number, and thar 1s 
on Dominical Letter for that year, and fo of the 
re 

3. Again for as much as the fifth Order is the 
ſame with that Table, which ſerves forthe old 


account , therefore that order will {erve the 


turn for ever where that Calendar 1s in uſe, and 
{othis laſt will be of perpetual uſe to both the 
"Os 

. Now then to find the time in which the 
F eaſt of Eaſter is to be obſerved,there is but little 
to be added to that whic! harh been alrcady faid 
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chal Limits are the ſame in both, the differotes 


is only in the Epacts, which here are nfed it 
ſtead of the golden Number. 

. For the terms of the Paſchal New Moons 
are always the eighth of arch and the fifth of 
April: but whereas there are 11 days within theſe 
Limits to which no golden Number is affixed, 
there is now one day to which an Epact is not 
appointed, becaule there is no day within thoſe 
Limits, on which im Proceſs of time a Neve 
Moon may not happen. And the reaſon for which 
the two Epacts XXV and XXIV are both ſet to 
the fifth of April, is firſt general, which was ſhew- 
ed before, namly that by doing the ſame in 5 
other Months, the 12 time zo EpaCtts might be 
contracted to the Limits of thelunar Year which 
confilts of 35.4 days: but there isa particular rea- 
{on alſo for it chat the Antients having appointed 
that all the Paſchal lunations ſhould confiſt of 29 
days, it was neceſlary that ſome two of rhe E- 
pacts ſhould be ſet. to one of theſe days in which 
the Paſchal lunation might happen, the EpaCts 
being 351n.number. And 1t was thought con- 
ventent to chooſe the laſt day, to which the E- 
pat XXV belonging, the Epatt XXIV ſhould 
alſo be ſet; and hence by-1imitation it comes to 
pa(s, that theſe and not other Epadts are ſet to 
that day 1n other Months, in which two Epacts 
are tO be let to the ſame days. 

6. Theulcofthele Epatts: infinding the Feaſt 
of Eaſter , is the ſame with that which bath 
been ſhewed concerning the golden Numbers. 
For the Epact and the Sunday Letter for that 
year propounded being given, the Feaſt of Eafter 
may be found in the Calendar atter the ſame 


manner. 
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- manher: 'Thns in the year 1674, the Epadt is 
23 and the Sunday Letter G, and therefore reck- 
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_ oning fourteen days from the eighth of March to 
which the Epa& is ſet, the Sunday following is 
March 2.5, which 1s the day on which the Fealt of 
Oo 1, RT 
7. And hence as hath been ſhewed in the 
third Chapter concerning the Julian Calendar, 
a brief table may be made to ſhew the feaſt of 
| Eaſter and the other moveable Feaſts for ever, in 
which there is no other difference; ſave only that 


the Epadts as they are in this new Calendar, are 
to be uſed as the golden Numbers-are, which 


ſtand in the old Calendar. Anda Table having 
the golden Numbers of the old Calendar ſet in 
one Column, and the EpaQts as they are 1n the 
new Calendar ſet in another, will indiffterently 
ſhew the moyable Feaſts in both accounts, as in 
the Year 1674, the golden Number 1s; and 
the Sunday . Letter according to the Julian ac- 


. count 1s D, according tothe Gregorian G, and 
the EpaCt 23; and therefore according to this 
Tableour Eaſter is April 19, and the other, to 
. Wit, the Gregorian, is March 25. Thelike may 
be done for any other year palt or to come. - 
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How to redixce Sexagenary numbers into Decimal, 


P'=7 Circle hath antiently, atid is yet ge- 


. much more in Multiplication ahd Diviſion; and 
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CH AP; VI: 55 


and the Contrary. 


nerally ſuppoſed to be divided into 360 de- 
grees, each degree into 60 Minutes, each Mi- 
nute into 60 Seconds, and ſo forward as far as 
need ſhall require. Burt this partition is fome- 
what troubletom in Addition and Subtraction, 


the Tables hitherto contrived to eaſe that man- 
ner of computation, do ſcarce fufficiently per- 
form the work, for which they are intended; 
Andalthough the Canon pubtiſhed by the lear- 
hed H. Gellibrarid, inwhich the Diviſion of the 
Circle into 360 degrees 1s retained, but every 
degree is divided into 100 parts, is mych bet- 
ter than the old Sexagenary Canon, yet ſome 
are of opinion, that if the Antients had divided 
the whole circle into 100 or 1000 parts, It 
would have proyed much better then either z 
only they think Cuſtome ſuch a Tyrant, that 
the alteration of it now will not be perhaps fo 
advantagious ; leaving them therefore to 1njoy 
their own opinions, they will not I hope be of- 
tended if others be of another mind: for their 
lakes therefore, that do rather like the Deci- 
mal way of calculation, Having madea Canon 
of artificial Signs and Tangents for the degrees 
and parts of a Circle divided into 100 parts, 
L hallhere alſo ſhew you, how to reduce ſexa- 
genary Numbers into Decimal, and the contra- 
Aa Ip 


ry, as well in time as motion. 

2. The parts of a Circle conſiſting of 366 
degrees, may be reduced into the parts of a cir. 
cle divided into 100 degrees or parts, by the 
rule of Three inthis manner, 

As 360 is to 100, fo is any other Number 
of degrees, in the one, to the correſpondent de- 
grees and parts inthe other. 

But if the ſexagenary degrees have Minutes 

and Seconds joyned with them, you muſt reduce 
the whole Circle as well as the parts proſoun- 
ded into the leaſt Denomination, and ſo proceed 
according to the rule given. 
_ Example. Let it be required to convert 125 
degrees of the Scxagenary Circle, into their 
correſpondent parts in the Decimal. I fay, as 
360 1s tO 100, 1o 1s 125 to 34, 722222, Cc. 
that is, 34 degrees and: 52.2272 Parts. 

2. Example. Let the Decimal of 238 de- 
grees 47 Minutes be required. In a whole Cir- 
Cle there are 21600 Minutes, and in 238 de- 
recs, there are 1.4280 Minutes, to which 45 

eing added the ſum is 14327. Now thenl ſay 
if 21600 give 100, What ſhall 14327. The 
Anſw. is 66,3287 &c. In like manner if it were 
required to convert the Hours and Minutes of 
a Day into decimal Parts, fay thus, if 24 Hours 
give 100, What ſhall any other number of Hours 
give. Thus if the Decimal of 18 hours were 
required, the anſwer would be 75, and the De- 
cimal anſwering to 16 Hours 3o Minutes 
63, 75- 
 Burif it be required to convert the Decimal 
Parts of a Circle into its correſpondent Parts 

--IN Sexagenary, The proportion 183 .4S 100 15 
T3 n 


L 


ſe 
i 
ie 


"er 
le- 
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en, fo is 360 to the Se 
nary degrees and parts required. St 

Example. Let the Decimal giveti be 34; 
722222, if you multiply this Number given by 
360, the ProduCt will be 1249999992, that is 
cutting off 7 Figures, 124, degrees and 9999992 
parts of a degree. If Minutes be required, mnl- 
tiply the Decimal parts by 60, and from the 


Xage- 


product cut offas many Figures, 238 were in the 


Decimal parts gtven, the reſt ſhali be the Mi- 
ERR CT Ei 
But to avoid this trouble, Thave here exhi- 
bited two Tables, the one for converting ſex. 
agenary degrees and Minutes inro Decimals, 
and the contrary. The other for converting 
Hours and Minutes into Decimals, and the con- 
trary. The uſe of which Tables 1 will explain 
_ Aw 

Let it be required toconvert 258 degrees 3/. 
4.7, into the parts of a Circle decimally diyi- 
ded. - --. | oo 

The Table for this purpoſe doth conſiſt of 
two Leaves, the firſt Leaf is divided into 21 


. 


| Columns, of which the 1. 3. 5. 7. 9. 11s 


I3. 15. 17. Ig doth contain the degrees in a 
fexagenary Circle, the 2. 4. 6. 8. ro. 12. 14. 
16. 18 and 20 doth contain the degrees of a 
Circle Decimally divided, anſwering to the for. 
mer, and the laſt Column doth.contain the De- 
cimal parts, to be annexed to the Decimal de- 
frees. . Thus the Decimal degrees anſwering to 
26 Sexagenary are 7, and the parts un the laſt 
Column are 22222222 and therefore the de. 
Zrees and parts anſwering to 26 Sexagenary de- 
Sees Arg 7. 22222222. _ | 

Aa 2 
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"42-like matiner- io "Decimal 1 of 62 degrees, 
27; 22222222, . And the Decimal gf 250 de- 


_ grees, 34+ 47 7 1s thus found. 


"Y 1.66666666 


The Decimalof > 58 degrees is 

The Decimal of 34 Minutes is <.15747040 

TheDecimal of 47 ſeconds is --00362652 

Their Sum ; my 82776358 
is the Decimal of 258 egrenn; 34'. 47" 4s 
was TOgnres. y 


In like mauner the Decimal of any Hours and 
Minutes may be found by the Table for that 


purpole. 
Example. Let the Decimal of 7 Hours 28' 
be required. : 


The Decimal anſivering to 7h. is 29.16666667 
The Decimal of 28 Minutes is 1.94444 444 


ME 


_— — 


1s the Decimal Sought. 


To find the degrees and Minutes 1n a ſexage- 
nary Circle, anſwering to the degrees and patrs 
of aCircle Decirally divided, is but the contra- 

Ty Work. 


As if it were required to find the Degrees and 


minutes anſwering to this dectmal 71.02776359, 
the Degrees or Integers being {ought in the 


2. 4- 6 or 8 Columns &c. ofthe firſt Leaf of, 
that Table, right agamft 71. 1 find 256 and in 


the laſt Column theſe parts 11111111, which 


being leſs than the Decimal gIven , Lennon 
x [1 


21.11111111: 
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-* | till 1 come to666666-7, which being the nea4 
reſt to my number gven,] find againſt theſe parts 

under 71. Degrees 258, ſo then 258 are thede- 
grees anſwering to the Decimal given and, 


s 
Kok 
TY 
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.o if and Seconds from 'm1.$2556359 
” WM 1 Subſtratt the num- j 4 


as WF ber in the lable 


= Þ To findthe Minutes {4 


71.6666 6667 


 _ - 


The remainer is 

which being Sought in the 
next Leaf under the title 
Minutes, the next leaf is 


16109692 . 


I 174.7640 
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And the Minutes 3.4, and ; 
| tas number being' Subtracted > 
74 the remainer_ is. - 1110-5 


, is 
0@36265F: Ft 
- - *: 
"6 4 Auk i 
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Which is the Decimal of 45 ſeconds, and fo 
the degrees and Minutes anſwering to the De- 
cimal given are 258 degrees 34/.and 47”, the 
like may be done for any other, - ww 
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Of rhe aiffer ence of Meridians, _ Ther My 


| Aving in the firſt part ſhewed how thepla- 
ces of the Planets in the Zodiack. may:he 

tound by obſervation, and how-to reduce the 
time of an obſervation made in one Country, rto 
the correſpondent time in another, as to:the 
day of the Month, by conſidering the ſeveral 
Aa z3 . meaſures 
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meaſures of the year in ſeveral Nations, there 
2s yet one thing wanting, which 1s, by anobſer- 
vation made of a Planets place in one Country 
to find when the Planet is in that place in refe- 
rence to another ; as ſuppoſe the © by obſerva- 
It; was found at Uramburgto be in Y. 34, 13". 
. March the fourteenth 1583 at what time 
hg the Sun in the ſame place at London? To re- 
ſolve this and the like queſtions, the Longitude 
of- places from ſome certain Meridian muſt be 
known. to which purpoſe I have here exhibi- 
ted a Table ſhewing the difference of Meridians 
mn Hours and Minutes, of moſt of the eminent 
places in Enzland; fromthe City of London, and 
of ſome places beyond the Seas alſv. The uſe 
aberoof fe 1s either tO reduce the time glyen under 
the Meridian 4vf Eozdor to ſome other Meridi- 
an, or the timg given in ſome other Meridian to 
the Meridian of London. 

1. {f it be required to reduce the time given 
pfider' the Meridian of - London to ſome other 
Meridian} ſeek the place deſired inthe Catalogue, 
and the difference. of time there found, either 
add to or ſubtra& from the times given at. Lon- 
' don, according as the Titles of Addition or Sub- 
traction ſhew," ſo will the time be reduced to the 
Meridian of the other place as was required. 
Example: "The ſame place at London was mn the 
firſt Point of 5, 6 Hours P.2. and it isrequired 
-tbrreduce the ſame tothe Meridian of Uranibur; 
-Ftherefore: ſeek in Uraniburg | In the Catalogue of 
- Places, againſt whichl find 50'- with the Lettz! 
 A-annexed, therefore I nat uy that the Su 
- was that day at Uranibyrg in the furſt point of © 
$1 Hours 59+ PAS F 

2. 2 
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2, If the time given beunder ſome other Me- 
ridian, andit be required to reduce the {ame ta 
the Meridian of London, you mult ſeek the place 
given in the Catalogue, and the difference of 
timethere found, contrary to the Title is to be 

added or ſubtracted from the time there g1- 
yen. | 

Example, Suppoſe the place of the Sun had 
been at Uraniburg, at 6 Hours go'. P.. M. and 
I would reduce the ſame to the Meridianof Lame 
don, againſt Vramburs as before 1 find 5o' A, 
therefore contrary to the Title I Snbtra&t 50' 
and the remainder 6 Hours is the time of the 
Suns place in the Meridian of Lender. 
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CH AP. IX. 


Of the Theory of the Sun's or Earth's Motion. 
Nthe firſt part of this Treatiſe we have ſpok- 

en of the primary Motion of the Planets 
and Stars, as they are wheeled about in their d1- 
urnal motion from Eaſt to Weſt, but here we 
are to ſhew their own proper motions in their 
ſeveral Orbs from Welt to Eaſt, which we call 
their ſecond motions. 

1. And theſe Orbs are ſuppoſed to be Ellip- 
tical, as the ingenious Kepler, by the help of 
Tychs's accurate obſervations, hath demonſtra- 
ted in the Motions of Mars and Mercury, and 
may therefore be conceived to bethe Figure in 
which the reſt do move. | 


2. Here then weare to conſider what an El- 


lipſis is, how it may be drawn, andby what Me- 
AA 4 thod 
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thod the motions of the Planets according ta 
that Figure may be computed. 

3. What an Ellipſis Is Apolloxius Pergvus i n 
Comicis, Claudius Myaorgius and others have well 
defined and-explained, but here | think it ſuffici- 
- ent to tell the Reader, that it 1s a long Circle, 
or a circular Line drawn within or without along 
Square ;, or a circular Line drawn between two 
Circles 'of different Diameters. 

4. The nſual and Mechanical way of drawing 
this Ellipfss 1s thus; firſt draw aline to that length 
which you.would have the greateſt Diameter to 
be, as the Line AP in Figure 8, and from the 
middle of this.Line at X, ſct off with your com- 
palles the Equal diſtance X 1 and XH. 

. Then take a piece of thred of the ſame 
length with the Diametgr AP and faſten one 
end thereof in the point 21 and the ozher in 
the point Z, and with your Pen extend the 
thred thus faſtened to the point A, and from 
thence:towards P keeping the thread {tilt upon 
your, Pen, draw a tne from A by B to P, the 
line ſo drawn ſhall be half an Elipſrs, and inlike 
manner you may draw the other half from P by 
Dto 4: In which becauſe the whole thred is 
_ equal to, the Diameter 4P, therefore the two 
| Lines made by thred in drawing, of the Ellipſes, 
mult in eyery point of the ſail Elpſcs be allo e- 
qual to the ſame Diameter 4P. They that de- 
lire a demonſtration thereof geometrically, may 
conſilt Apollonins Peroens, Claudius HMyaorg CIHS 
or otners, -1n the! ir treatiſes of Conical Eottions. 
this is ſufficient {©r our preſent purpoſe, and 
from the equality of theſe two Lines with the 
Diameter, a brief Method of calculation of the 
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Planets place in an Ellipſes, is Hit Demonſtra- 
ted by Dr. Ward cow Biſhop of Saliſbury. 

6. In this Elpſis Z denotes the place of the 
Suns Center, to which the true motion of the 
Planet is referred, M the other Focus whereun- 
to the equal or middle motion 15 numbred, 4 
the Apbelion where the Planet is fartheſt diſtant 
from the Sun and ſloweſt in motion, P the Pe- 
thevop where the Planet is neareſt the Sun and 
owelt-i7 motion. In the points A and P the 
Line of the mean and truc motion do convene, 
and therefore in either of theſe places the Pla- 
net is from P in quality, but inall other points 
the mean.and true motion difter, and in D and 
Cs the greateſt cliiptick Equation. 

8. Now ſippoſe the Planet in B, the lineof 
the middle motion according to this Figure is 
MB, the line of the true motion HB. The 
mean Anomaly ' 4 7B, The Eliptick zquati- 
on or Proſthaphereſis MB H, which in this Exam- 
ple ſabtracted from A273, the remainer A HB. 
Sthe true Anomaly. And herenote that in the 
1gnt lined Triangle 1B H, the ſide MH is al- 
vays the ſame, being the diſtance of the Fact, 
he other two ſides 4B and HB aretogether 
qual to AP. Now then if you continue the ſide 
1B till BE be equal to B H and draw the 
line HE, in the right lined Triangle ME Hz, 
We have given ME—AD and MH with the 
nzle EH, to find the Angles ME H and 
{TE which in this caſe are equal, becauſe 
B=B H by Contraction, and therefore the 
ouble of BEHor BHE=MBH, which is 
Ne Angle required. 

Ang thac wiuch yet remaineth to be done, i $ 
£ | tne 
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Excentricity or diſtance of the umbilique points, 
and the ſtating of the Planets middle motien, 
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Of the finding of the Suns Apogeon ; quantity of 


Excentricity end middle motion, 


He place of the Suns Apogeor and quantity 
h of Excentricity may from the obſervati. 
ons of our countrey man Mr. Edward Wright 


and 1497, the Suns entrance into Y* and.:= and 
into: the midſt of 5. &. mr and = were as in 
the Table following exprelled. 


I596 I597 

ty ' +: D3. M, D. H. M. 
Fatnary.——25.00.07 J [ 24-05.54 J 22 15 
March. —— 9.18.43 | 10.00.37. | V. 0 
April. ——24-21.47 25-03-54 | Be. 15 
Fuly. —— 28.0143 if 28.09.56 i -.Q. IS 
September, — 12.13.45 12-19-15 '] &. 90 
WM, 15 


Oltober,—27.15.23 J 0 27.28.50 J 


And hence the Suns continuance in the Nor- 
thern Semicircle from Y to= inthe year 1596 
being Leap-year, wasthus found. 


Int Jntroductiton 
the finding the place of the Aphelion, the-true. 


be obtained in this manner, 1n the years 1596, 
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d. h. ? 
From the 1. of Fanuary 256.1248; 


ro © Entrance :=, 4 
From the 1. of 747 to© Entrance Y 69.18.44 


/ Their difference. 186.19.0z 
1 

In the year 1597 from the 1 of January to 
| the time ofthe © Entrance into =. 255.19.15 
] ll To the © entrance into Y, 69.09.37 
x Their difterence 1s 1386.18.38 
J X 


And the diflerence of the Suns continuance In 
theſe Arks in the year 1 596 and 159718 257'. and 
therefore the mean time of his contjnuance un 
thoſe Arks 1s days 186.hours 18. minntes 51. ſe- 
conds 30. And by conſequence bis contilwance 
in the Southern Semicircle that is from= to Y 
Is 178 days. 11 hours, 8 minutes and go ſe- 
conds. 


Inlike manner inthe year 1596 between his 
entrance into 5 15. and ie 45, there are days 


_ "RE 185.1736 
And inthe year 1597 thereare days 185.17.56 
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And to find the. middle moffon anſwering to 
2h 186. hours 18. Minutes 51. ſeconds 30 
ws.” 
As 365 days, 6 hours, the length of the 
Julian, year isto 360, thedegrees in a Circle. 
So is 186 days, 18 hours, 51'. 30" to 184. 
degrees. 03'. 56". 
In like. manner the mean motion anſwering | 
| to. 


no XS» 
a. * ; ao 


Mn yn Jntroductign 
to 185 days, 17* 46' is 183 degrees, 02. 0g, 


0 


Apparent motion from 1 to = | 180. oo. oo 
Middle motion ' 184. ©3. 56 
* Fheir SUM 304. 03. 56 

Falf Sum isthe Arch. SME 182. OI. 58 


In 1596 from 15 = to 15 ©Q there are days 
135, hours OI, minutes 36. In 1597. days 135, 
hours 4:-S2; 

And the mean motion anſwering thereunto is. 
132d. 30'. 36", 


Apparent motion from 155 to 15M. i$0. 
Middle motion 185. 17. 56. th O4- 53 
Half Sum } is 183. 32:26 


| From 15 10 IS N- Days. 185. MN 02' 


Appaienit motion 180. 

Middle motion 192. 30. 36 

I Sum 181. 15. 18 
Now then in Fig from PGC. 181. 32. 26 


deduct NK D 180, the Remainer is. DC-|-1VP. 
3:32.56. Therefore DCor NP. 46. 13, whoſe 
SINC1S HA. a 

'- And from 3ÞG. 181. 15. 18 deduct TNK 
180, the Remainer is KG +|- TX 1. 15. 18. 
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Therefore KG or TX 37: 392 whoſe Sine 15: 


Now then to find the APOgeoIt. 


As HA 46'. 13" 
To Rad. SO HR 37. 39” 
ToTang. HAR, 39% 10'. 04" 


5- 16841108 


6 AM. 45 
Apogeon OF. 49. F6. 


Hence to find the excentricity AR. 


As the Sine H AR. 39. 10.04 
To Rad. SO HR. 37.39 
ToR A. 1733-99 


o. 80043756. 
I 5. 03945202 


5- 23904446 


Or thu, 


In the Triangle AR y we have Given Ay. and * 
R Ys Wm. 
4 Saly 


As Ay. 37.309 5. 0394.8202 

; I [oKad. SoRy. 46.13 I5. 12851105 

LO Toy: R AY. 50. 49-56 10. 08902903 - 
AS. 


wp % 


45» 
. I -4oge07 95 deg. 49'. 56". as before. 
; Then for the RerrGy RA, 
6 As theSineof R Ay. 50.49.56 9. 8894.59 38 
RY t0 Ay. 46". 13" 5- 12851105 
1s Radim. 'To R A. 1734s OT F. 23905 107 


And this agrecth with the excentricity , uſed 
_ by 


I F« 0394-8202 :> _ - 7 1 
9-91097097 3 
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by Mr. Street ih his Aſtro): Carolina,' Pag. 23 

But Mr. Wing as well by obſervation in forme 
ages, as our own, m his Aſtron. Inſtaur, Pag; 
39. doth find it to be 1788 or 1791. The 
work by both obſervations as followeth. 
2: And firſt 1n the time of Ptolemy, Ann 
Chriſti 139 by comparing many obſeryations to. 
gether, he fets down for the meaſure neareſt 
truth, the interval between the vernal Equinox 
and the 'Tropick of Cancer to be days 93: houry 
23. and minutes 03. And from the Vernaltg 
the Autumnal Equinox, days 186. hours 13, 
and minutes 5. 


4 6 v ” a Wer! py atk.” < 3 
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| - D. 
The apparent motion from} tos 90.36.00 
Middle motion for 93% 23% 3. is 92.36-42 
'The half Sumis G P | QE.18,21 


Apparent motion from ' to: — 1860.00.00 
Middle motion for 186% 13% 5'.1s 183.52.03 
'The half Sumis GEK 19 1.56.02 


The half of GEXK is GE. 90.38.01 
And &P leſs GE is 00.40.20 
Whoſe Sum is AC 59146- | 


Again from GEX 181. 56. 02. deduct the 
Semicircle FED 180. the remainer 1s the {un 
DX and FG. 1.56. 2. and therefore DK==EF6. 
&8', 01”. whole ſign is BC. 168755. L is the 
place of the Aprelon, and AB rhe Excentricity, 

Now thenin the Triangle FBC. in the Fig 
6 we have given the two des AC and BC. To 

find the Angle B.4C and the Hyporenuſe il 
OL For 
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3:lror which the proportions are. 
SM As the fide AC. 59146  4-77192538 
is to the Radius. 10.00000000 
So is the ſide BC 168755 5-22 52 5665 | 
"To Tang. BAC. 70. 41. 10. 10.45533127 
0- FR 
Secondly for AB. 
Asthe Sine of BAC. 70.41. 10. 9.974834 352 
Isto the ſide AB. 168755. $-22725665 
So is the Radius. 1 0.00000000 | 
To the Hypot. AB. 1788. 10. $5.25241313 | 
Therefore the Aphelion at that time was in I [if 
19.41. 10. Andthe excentricity. 1788, - W 
3. Again Amo Chriſt: 1652 the Sunsplace by - it 
1M obſervation was found to be as followeth. i li 
0 April. 24. hours. 10. SG. 1I5 it 
3 October. 27. hours. 7. 10' = 0 | 
2 7arnary. 24. hours. 11.20 - 0 C l 
July. 27. Hours. 16.30, RN. 18 | 


208 Mvnce it appeareth that the Sun is running 
through one Semicircle of the Ecliptick, that is 
irom & 15 T0 it 15. 185 days 21 hours and 10”. 


ne And through the other Semicircle from xz 15 | 
omg to 15, days 194. hours 5. therefore the Suns Ft 


U. Mean motion, according to the practice in the - 
he laſt example, from Sg I5 COM IS IS 181. 30.2 6. 
J-j and from = 15 to % 15. 181. 16. 30. | 

5 Now then in Fig. 7. if we ſubtract the ſemi- 
0 circle of the Orb KH. 180. from WPV 181. 


* do - s : = Q # + * | 
q 3-H «$a * Ig - $5 rad SF | ”R - 2s , " is & 4 Z 
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then in the Triangle ABC to find the Angh 
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1.36. 26. \ the Sine of half thereof 48". 13” is 
Gag to AC. 140252. 

Again the mean motion of the Sun in his Orh 
from = 15 to & 15 is the Arch SXP. 181. 16 
30. whoſe excels above the Semicircle being hj. 
ſected 1s 38. 15 whoſe Sine CB. 111345. no 


BAC, the proportion 1s. 


As the ſide AC: 14c252  $.14690g0& 
Is to the Radins. | 10.00000000 
So 1s the Side CB 111345 5.0466 707 
To Tang. BAC. 38. 36. 21, 9.99966 166 


Which being dedutted ont of the Angle. 69 
Av%as it leaveth the Angle 69 AL 6. 33. 39, 
the place of the © Aphetion oaght, and this i 
the quantity which we retain. 


Aud for the excentricity B C. 


As the Sum of BAC. 38.26.21 9.79356 702 
Is to the Radius. [0.00000v00 
Sos the fide BC 111345 5.0466 7072 
Tothe Hypot. AB. 179103 5-25310370 


Sothen pp Chriſti. 1652. Aphel: 06.33.39 
Anno Chriſti. 139. the Arbelon 70.41.10 
'Their difterence is 25.52.29 

And the dilterence of time is 1513 Juhal 
years. 


Hence to find the motion of the Aphelion for 
2. years, layI, it 1513 years give 25.52. 2 9,what 
ſhall one ycar give, and The an{Wer 1s 094 ol 
OL s 
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bers. 0.00475. 04447. OFFF- 
"fl And the motion for. 1651 years. 7. 84298; 
* 4208862, which being deduCted from the place 
of the Aphelion Amo Chriſti. 1652——26.82245. 
3703703. The remainer, viz. 18. .97946. 
9494841 1s the place thereof in the beginning 
of the Chriſtian «Ara, which being reduced is, 
68 deg. 19. Min. 33. ſec. 56. thirds. | 
4. The Earths middle motion, Aphelion and 
Excentricity being thus found, we will now ſhew 
how the ſame may be ſtated to any particular 
time deſired, and this muſt be done by help of 
the Sun or Earths place taken by obſervation. 
In the 178 year then from the death of Alexarn- 
der, Mechir the 27 at 11 hours P. MM. Hippar- 
cas found in the Meridian of Alexand. that 
the Sun entered Y o. the which Vernal Equinox 
| happened in the Meridian of London according 
to Mr. Wings computation at 9 hours 14, and 
the Suns Aphelion then may thus be found. | 
'The motionofthe Aphclion for one year, was 
before found to be. 0.00475-04447. 0555. there- 
tore the motion thereof for one day is 0.00001, 
501491722. The Chriſtian e#7a began in the 
4713 year compleat of the Julian Period, in 
which there are days 1721423. TheeAra A- 
lexandri began November the twelith, in the 
year 4390 of the Julian Period, in which there 
are 1603397 days. And from the death of A. 
lexander tO the 27 of Mechir 1 78, there are days 
64781, therefore from the beginning of the 
Julian Period, to the 173 year of the era A- 


0; || deducted from the days in the Chriſtian ers. 
| | BE. I 721423, 
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oi”. 33". $6. 44”; thatis in Decimal num- 


lexandri, there are days 1668178: which being. 
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1721423, the remainer 1s 53245, the number 
ot days between the 178 year after the death 
of Acx«niter, Mechir 27, and the beginning of 
the Chriſtian Ara. DE 

Or thus. From the «fra Alexandr: to the 
e/£ra Chriſti there are 323 Julian years, and 1: 
days, that is 118026 days. Andfrom the Ara 
Alexandri to the time of the obſervation;there 

are 64781 days, which being deducted from : 
the former, the remainer is 53245 as before. 
Now then if you multiply the motion of the A- 
phelion for one day, viz. 0.00001, 3014917 by 
5324.5, te product 1s 9.69297.92 55665, which 
being deducted from the place of the Aphelion | 
in the beginning of the Chriſtian era, before 
found. 18.97946. 9494841. the remainer 18. 
28649. 0239176 1s the place of the Aphelionat 
the time of the obſervation, that is in Sexage- 
nary numbers. deg. 65. 40. 53". ko 

5. Theplace of the Aphelion at the time of 
the obſcryation being thus found to be deg. 6 x. 
49+ 53'. The Suns mean Longitude at that 
time, may be thus computed. 

In Fig. 8. In the Triangle EMA we have gi- 
ven the {ide ME 200000, the fide MH 3 576, the 
double excentricity before found, and the An- 
gle EMH 114. 10'. 07”. the complement of 
the Aphelon to aSemicircle, to find the Angle 
MEH, for which the proportion is, 

As the Summ of the ſides, is to the difference 
of the ſides, ſo isthe Tangent of the half Summ 
of the oppoſite Angles, t2 the Tangent of half 
their difference. en 
The tide ME. 200000. 
The ſide 4H 3576. 
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'Z, Of the ſides. 203576. Co, ar. 4.60127343 
FX. Of theſides. 196424. 5-29321855 


Tang. 5; Z Angles. 32/.54'.56. © g9.91111512 


Tang. x X Angles. 31.59.21. bs 
Angle MEH. 0:55:35. 979560710 


The double whereof is the Angle MB # 
1.5 1.10,which being SubtraCted from 360 there- 
mainer 358. 08. 50. is theeſtimate middle mo- 
tion of the Sun, from which ſubtracting the A- 
phelion before found, 65. 49. 53+ the remain- 
er 292. 18. 57. 1s the mean Anomaly by which 
the abſolute Xquation may be found accotding: 
to the former operation. 


Zi:ME-|-IAH. 203 576. Co. ar. 4:0912734.3 
X.ME—MH. 196424 5-20321055 
Tang. 3 Anom. 56. 09.. 28, 10.17359517 
Tang. 3X; 55--12. 18 - - t0-15809718 
Dilter. 00. 57-10. 

Donbled 1: 54+ 20, which added to the mid- 
dle motion before found gives. the © true place 
Y. ©0. 3'. 10”, which exceeds the obſervation 
>'. 10". therefore I deduct the ſaine from the 
middle motion before found, and the remainer 


358. og. 50. is the middle motion at the time / 


of the obſervation of Hzpparchus, to which if 
you add the middle motion of the Sun for 53245 
days, or for 323 Egyptian years 13 1 days, 250. 
46. 08' the Summ, rejecting the whole Circles, 
is 278. 51. 48 the Suns mean Longitude 1n the 
eginning of the Chriſtian Ara. 

6. But one obſervation 1s not ſuthcient, where- 
Bb 2 by 
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þ y to ſtate the middle motion for any deſired 
Epocha, we will therefore examine the ſame by 
another obſervation made by Albategnins at A4- 


rata in the year of Chriſt 882, March:. 15. 


hours 22. 21. but in the Meridian of Zondor 
at 18 hours, 58. | ey 
The motion of the Aphelion for 881 years, 
74 days is 3. 80606865 3737, which being ad- 
ded to the place thereof in the beginning of the 
Chriſtian e&a;the place at the time of the obſer- 
vation will be found to be 22.785533143578, 
that is reduced, Deg. 82. 01. 40". Andhence 
the Xquation according to tie former operat1- 
ons is Deg. 2. o1'. 16” which being deducted 
from a whole” Circle, the remainer 357% 58”. 
44 15 the eſtimate middle motion at that time, 
from which deducting the Aphelion deg. 82. 01. 
40. the remainer 275. 57. 0415 the mean ano- 
maly, and the Equation anſwering thereto is 
deg. 2. 02, 18” which being added to the 
middle motion before found, gives the© place 
Y. ©O. O1'. 02” which exceeds the obſervation 
O1'. ©2'. therefore deduct the ſame from the 
middle-motion before found, the remainer 3 57. 
57 - 22” is the middle motion of the © at the 
- time of the obſervation, from which deducting 
the middle motion for $81 years, 74. days, 18 
hours, 58 minutes, viz. 80% 06'. 10". there- 
mainer 277 deg. 51'. 12”. is the © mean Lon- 
gitude in the beginning of the Chriſtian era. 


- By the firſt obſervation it is deg. 278.51'. 48" 


By the ſecond 2577.51.12 


Their difference ig : 1.00.36 
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He that deſires the ſame to this or any other 
* || Epocha, to more exaCtneſs, mult take the pains 
| to compare the Colleftion thereof from ſun-, 
; | dry Obſervations, with one another, this | 1s 


ſufficient to ſhew how itis to be found. Here 


therefore I will only add the meaſures ſet down 
by ſome of our own Nation, and leave it to 
the Readers choice to make uſe of that which 
pleaſeth him beſt. 


The © mean Longitude in the beginning of the 
Chriſtian ra according to. 


Vincent Wing 1s 


Tho. Street 1s 3. $4 
Fohn Flamſted 1s *% 7. $$ 30 
- | Byourfirſt Computation . Þ. II-. 4 
s I By our fecond 0 T $Þ».-1s 


'e In the Enſuing Tables of the © mean Lon- 
n | gitude, we have made nſe of that meaſure gi- 
1e I ven by Mr. Flamſted, a little pains will fit the 
7- | [ables to any other meaſure. Ons 
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8 CHAP, XL | 
- : 

n- I Of the cuantity of the Tropical and Sydereal 
A, Xx Tear. 4 
g'f 6 ys year Natural or Tropical ( ſo called 
2 | & from the Greek word Teena, ( which ſig- 
z6 If nifies to turn) becauſe the year doth ſtill turn 


which the © doth finiſh his courſe in the Zodiack 
Bb 3 | by 
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by coming to the ſame point from whence it 
began. FIN EF 

2. That we may determine the true quanti- 
ty thereof, we muſt firſt find the time of the © 
Ingreſsinto the A:quinoctial Points, about which 
there is no ſmall difference amongſt Aſtrono- 
mers, and therefore an abſolute exaQneſs is not 
to be expected, it is well that we are arrived ſo 
near the Truth as we are. Leaving it therefore 
to the ſcrutiny of after Ages, to make and com- 
pare ſundry Obſervations of the © entrance in- 
ro the Zquinoctial Points, it ſhall ſuffice to ſhew 
here how the quantity of the Tropical year 
may be determined, from theſe following obſer- 
vations. | 

3. Albategrins, Anno Chriſti 882 oblerved 
the © entrance into the Autumnal Aquinox at 
Aratta mn Syria tobe Sept. 19. 1 honr 15' inthe 
Morning, But according to Mr. Wings cor- 
Tection 1n his Aſtron. Iaſt aur. Page 443 it was 
at 1 hour 43' in the Morning, and therefore ac- 
cotding tothe © middle morion, the mean time 
of this Autumnal izquinox was Sepr. 16. 126 
14 25". that 1s at London at 8% 54'. 25". 
4. Again by ſundry obſervations made in the 
year 1650. the ſecond from Biflextile as that 
of Albategnius was, the true time of the © in- 
grels into = was found to be Sepr. 12. 14% 40; 
and therefore his ingreſs according to his mid- 
dic motion was Sept, 10. 13th o2. 

5. Now the interval of theſe two obſerva- 
tions is the time of 768 years, in which ſpace 
by ſabtrafting the leſſer from the greater, | 


findan anticipation of 5 days, 9 hours, 52'. 25" 
which divided by 768 giveth in the quotient 


10- 
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10'. 55". 39” which being ſubtratted for 365 
days, 6 hours, the quantity of the Julian year, 
the true quantity of the Tropical year will be 
265 days, 5 hours, 49'. 04". 21". Others 
from other obſervations have found. it ſome- 
what leſs, our worthy countryman Mr. Edward 
Wright takes it to be 365% 5 hours. 4%. 4Y 

Mr. Fohn Flamſted, 5": 29', Mr. Tho. Strect 
sh- 49. 01”. taking therefore the Tropical year 
to conſiſt of 365 days, 5 hours, 49 Minutes, 
the Suns mean motion for one day 1s o deg. 59". 
8”. 19”. 43 49% 210% 294i 23%thor inde- 
cimal Numbers, the whole Circle being divi- 
ded into 100 degrees, the © &aily motion 1s ©. 
27379. 08049. I1873. 
= 6. The Svdereal or Starry year is found from 
J the Solar by adding the Annual Motion of the 
eighth Orb or preceſſion of the FquinoCtial 
Points thereunto , that preceſſion being firſt 
converted into time.. 

7, Now the motion of the fixed Stars 1s foun 
to be about 50";z;in ayears time, as Mr. Wing 
hath colle&ed from the ſeveral obſervations of 
Timocharis, Hipparchus, Tycho and others; and 
to ſhew the manner of this Collection, Iwill 
mention onely two, one in the time of Timo: 
charis, and another'in the time of Tycho. 

8. Timocharis then as Ptolemy hath it 1n his 
Almagiſt, ſets down the Virgins Spike more 
northwardly than the EquinoGQtial, 1 deg. 24.. 
the time of this obſervation is ſuppoſed to be 
about 29x years before Chriſt, the Latitude 
1 deg. 59' South, and therefore the place of 
the Star was in i. 21% 5g... And by the ob- 
fervation of Tycho 1601 current, It was in i= | 

| Bb 4 15, 
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' 18. 16', and therefore the motion in one year 
50”, which being divided by 365 days, 6 hours, 
the quotient is the motion thereof inadays time. 
GO'. Q/! x qive 4.3v- 47h 1 8vii. zonii. 1 ix and 
in decimal Numbers, the motion for a year is 
£0385. $0246. 91358. The motion for a day. 
. ©0001. 05626. 95938. | 
9. Now the time in which the Sun moyeth 
go”, is 20'.. 17". 28", therefore the length of 
the ſydereal year is 365 days, 6 hours, g'. 17". 
28”, And the Suns mean motion for a day 59'. 
gn 19”, 4, 3iv- 4.7" 2 qv. 2901 2.3 vii, converted 
into time is 00. 03'. 56". 33". 18iv 55%: got. 
23%. 5-5 vii. which being added to the Aquinocti- 
al day, 24 hours, giveth the mean ſolar day, 24 
hours. 3. 56", 33. 18" FF 9+. 23+. FJ» 
10. And the daily motion of the fixed Stars, 

being converted into time 1is 32i7- 51% 15% 
g\f 1.4m. 24i* and therefore the EquinoCtial 
day being 24 hours, the ſydereal day is 24 hours, 
as: 00” 087.232: 01. is. 9-14 2. 

* 11. Hence tofind the preceſſion of the Zqui- 
noCtial Points, or Longitude of any fixed Star, 
you muſt add or ſubtraft the motion thereof, 
from the time of the obſervation, to the time 
given, to or from the place given by obſervation, 
and you have your delire, : | 
_ Example. Theplace of the firſt Star in A- 
ries found by Tycho in the. year 1601 current, 
was in Y. 27% 35. oo. and | would know the 
place thereof in the- beginning of the Chriſtian 
Era, SCAR | ky rs 


The 
y ; 


The motion of the fixed J' 
Stars for 1600 years, - 
Which heing deduCted from 
the place found by obſerv. 
The remainer, 5-234. 40 
is the place thereof in the beginning of the 
Chriſtian e Ara. * L20 


12. Having thus found the © middle moti- 
on, the motion of the Aphelion and fixed Stars, 
. with their places, in the beginning of the Chri- 
ſtian «ra; we will now ſet down the. num- 
bers here exhibited Ara Chriſti, Mr. Wing 
from the like obſervations, takes the © motion 
to be as followeth. = 


The © mean Longitude 0.9.00.3k 
Place of Aphelion 2.8.20.03 


The Anomaly 06.29.40.283 


The which in decimal Numbers are 
The © mean Longitude 177.22460,864 19 
Place of the Aphelion 18.98171-29629 
The Anomaly 58.24289.56790 


, 


The mean motions for one year. 


The © mean Longitude 99,93364.37563.34 
The Aphelion ” . 00.00475-04447.05” 


The © mean Anomaly 99.92889.33116.25 


The © mean motions for one day. 
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$76 - In Fnftroduttion 

_ The © meanTLo . 00.27379.08048.1; 
iThe Aphelior © © += 00:00001.30149.17 
"The mean Anomaly '  00.29377.77898.94 


- And according to theſe meaſures are the Ta. 
bles made ſhewing the © mean Longitude and 
Anomaly, for Years, Months, Days and 
Hours. 
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CHAP, XII. 


—_ - — 


= 


The Suns mean motions otherwiſe ſtated. 


IOme trere are in our preſent age, that will 
not allow the Aphelion to have any motion, 

or alteration, but what proceeds from the mo.- 
tion of the fixed Stars, the which as' hath been 


ſhewed, do moye 50 ſeconds in ayear, and hence 
the place of the firſt Star in Aries, in the begin- | 
ning of the Chriſtian era was found to be Y. 
523% 20, © ne _ 
Now then, if from the place of the Aphel:o 
Amo Chriſti. 1652 as was ſhewed in the tenth 
Chapter, deg. 96. 33*. 39. we deduftthe'mo- 
tion of 'the fixed Stars for that time. 28. 19. 
I 2, theremainer 68. 14. 271sthe conſtant place 
of the Aphelion; but Mr. Street 19 his Aſtrone- 
mia Carolina Page 23, makes the conſtant place 
_ of:the Apheljon to be 684-20, 06, and the © ex: 
 centricity 15732. 

And from the obſervation of - Tycho 1590 
Atarch the eleventh. in the Meridian of U- 
zaniburo, but reduced: to” the” Meridian 0: 
London. March the tenth, hour 23. I He 
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' determines the Earths mean ; Anomaly thus 


The place of the Sun obſerved Y. 0.33. 19 4 
The preceſſion of Xquinox O.27.27.22, wo 
The Earths Sydereal Longitude 5-03.05-57 W 
The place of the Aphetor Subtract 6.08.20.00 'K 
The Earths true Anomaly Lake uh. 
Aquation Subtract _ 1.58.47 Mil 
Theremainer is the | Ti 
Eſtimate M. Anom. 9.22.47.10 Wil 
equation anſwering thereto add. I.g8.25 M44 
The Earthstrue Anomaly 3.2444.5.37 Wil i! 
The place of the Aphel:or 8.08.20.00 CONT 
Przceſlion of the Xcuinox 0.27.27.22 an | I 
Place of the Sun Y,00.32.59 fl | 
But the place by obſervation V.00.33.19 bi 3 
The difference is 001.00 1.20 Wh | 
Which being added g _- . 
to the mean Anom. F TOI Wi: 
The mean Anomaly 1s 8. 22.47.30 Wl} | 
The abſolute Equation 1.58.27 = 
The true Anomaly 8. 24-45: $7 mY | {| 
Agreeing with obſeryation. Whit! | 
And ſo the mean Anomaly eAra Chriſt: is. 6. = 
23. 19. 56. But Mr. Flamſted according to Mi i 
whoſe meaſure the enſuing Tables are compo- ml 
Jed, takes the mean Anomaly era Chrift:. to be Mt 


6. 24. 07. O91. The place of the Aphelion 
tobe 8, 08. 23. 50. Andfo the Przceſſion of a 
the Equinox and Aphelion in the beginning The 

6 


nietion 


the Chriſtian era. 8, 13. 47. 30. in decimal 
Numbers. | 
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_ era Chriſtr. 


The Suns mean Anomaly 56.6 9976.8 5185 
TheSuns Apogeer and Prec, Fq.20,49768.51851 


 The® mean motions for one Tea - 
The © mean Longitude” 99.93364-37563+34 
_ ThePrzceſſionof Aquin. .oo0385.80246.91 
The © mean Anomal. 9gg-92978.57316-43 
The © mean Motions for one Day. 
The © mean Longitude 00.27379.08048. 171 


The Przceſlion of Xqui. ' 00.00001.05699.30 
The© mean Anom. 00,.27378.0234.8.81 
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CHAP. XIII. 
How to Calculate the Suns true place by either of 
the Tables of middle motion. 


Rite out. the Epocha next before the 

given time, and ſeverally under that 

ſet the motions belonging to the years, months 
and days compleat, to the hours, ſcruples, cur- 
- rent every one under his like ( only remember 
that inthe Biſlextile years after the end of Fre- 
braary the days muſt be increaſed by an unite) 
- then adding all together, the ſumſhall bethe © 
mean motion for the time given | 
Es 2 Example 


nal WT . Ex ample. | 


Let thegiven time be Anno Chriſti 162. Fe- 
bruary 23. hours 11. 34. 54'. by the Tablesof 
the © mean Longitude and As the num- 

85 bers are as followeth. : 


Cl 
N 5 ne M. Longitud. M. Anonal. 
The Epocha 1660  80.67440. 53-79815 
Years I1 99-81766. 99.76526 
4 Tamar 08.438751, 08.48711 
or Day. 23 ©6.29718., 06.29688 
43 Hours iz  ©0.12548. - 0012548 
34 00,50646, 00.00646 
54 00.000 17. dared 


Os. Eee y wn R _ 
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2540006: 68, 479 JL 


By the Tables of the Suns mean Anomaly 
and preceſſion of the Xquinox, the mnbers- 
are theſe. 


Anomaly. Prece.Zqui. 


of The Epocha 1669 F3-76721. 26.90200 
| Years Il 99-77520. 00.0424.3 
Fanuary 8.48718. . 00032 4 
Days - 23 6.29694 00024 | 
Hours, 11. hos + 26.94499 - 
34 00540. 68 4.5392 
: -0O003Fo —” | 
34 33 05-40381 : 
© mean Anomaly 63.45882- 


.- There 
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There is no great difference between tlie © 
mean Longitude and Anomaly tound by the Ta. 
blesof mean Longitude and Anomaly, and that 
found by the Tables of mean Anomaly and Pre. 
ceſſion of the Aquinox. The method of finding 
the Elliptical Xquation is the ſame in both, we 
will inſtance in the latter only, in which the © 
mean Anomaly is Degrees 68. 45882. And the 
precellion of XAquin. deg. 26. 94499 _.- 
-  Butbecauſe there is no Canonof Sines and Tan- 
gents as yet publiſhed, ſuitable .to this diviſion 
of the Circle into an 100 deg. or parts :We muſt 
firſt-convert the © mean Anomaly, and prec. of 
of the Xquin. given, into the degrees and parts 
of the common Circle : And this may be done 
either into degrees and decimal parts of adegree, 
or into deg. and minutes : 1t it were required to 
bedone into degrees and minutes, the Table here 
exhibited for that purpoſe will ſerve the turn, but 
if 1t be required to be done into degrees and de: 
cimal parts, I judge the following method to be 
more convenient. 
| _ Multiply thedegreesand parts given by 36,the 
- Product, if you cut oft one figure more toward; 
the right hand than there are parts i the num 
ber given, ſhall be the degrees and parts of rhe 
common Carcle. - 


Anomaly.s 8.45882 Prec.quinox. 26.94499 


41075292 16166994 
20537646 8993497 
Anom, 246.451752 Pre.£q.97.001964 


An 


And if you multiply the parts of theſe Pro- 
ducts, you will convert them into minutes. © - 
e- | Otherwiſe thus. Multiply the degrees and parts 
8 given by 6 continually, the ſecond Produtt,if you 
ve fl cut off one figure more rowards the right hand 
© flthan are parts in the number given, ſhall be the 
he degrees and parts of the common Circle. The 
third Product of the parts only ſhall give minutes, 
n- if the fourth ſeconds, and fo forward as far as you 


"n fl pleaſe. Example. _ | 
jla : 
of © Mean Anom.68.453882 © Prec.£4.26.94499 

yK OT 6 6 

1 41075 293, 16166998 

0 2.46.45 1752 07.00 1964 

e | 6 6 

ut a aan £ SORE 

e- 27.105I2 0.11794. 
de | 6 6 
hc 6.3072 7.0704 
m-F Andthus the mean Anom. is deg. 246. 4.51742 Kal 


he © or 27.06. The Prec. Xq. 97.00 1964. or 00'.07”. 

Hence to find the Elliptical Xquation 1n degrees 

and decimal parts : In Fig. 8. we have giyen in the 

09 right lined plain Triangle E MH, the ſides ME, 

;6 | and ZZ, and the Angle E MH, 66. 451742. the 

— | <xcels of the mean Anomaly aboye a'Semicircle, 
0+ 0 find the Angle ME. 
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- Thefide ME 200c00; 
£4 The ſide ___ 346S 


i 


| = cru. "200488 C01 ar: 4-691 < 
by may. 190532, -'' $-29343327 3 
i 9 522 angie. .56.774129 ©» 10.18374097 
—__ .* 82 Xangle.55.857087 - _ 10.1686781z 
MEH. 0.917042 the double whereof is the 


Angle MBH. ' 1.834084 orElliptick Equa. |  / 
þ 55 V& 004 - tion oak, which being added to the mean A-ll / 
i = - ,"-nomaly and przceſlion of the Equinox, becauſe 
pV _ no >the Anomaly is more than aSemucircle, the lame 
te. 4 » 4.5 Is the Suns true place. 1 


F - _The© meanAnomaly_  246.451742; 
'Y | ThePrxzceſlion of the Kquinox = 97.001 964 
= - Elliptick Equation _ __1.834084 
The Suns true place. © © - 345-287790 


- But becauſe the Elliptick Dewncitn thus found 
doth not ſo exaCtly agree to-obſeryation as is de- 
fired, Bull:aldus in Chap. 3. of his Book entituled 
Aftronomie Philolaice fundamenta clarius explicata, 
F  \_FPrintedatParrs, 1657. ſhews how to correct the 
| . ' -- SGamebyanAngle applied to the Focus of middle 

; . motion, ſubtended. by the part of the ordinate 
line, intercepted bervieen the Ellipſss and the Cir- 
| cle-circumſcribing it. This Mr. Srreer maketh 
. uſeofinhis 4ftronomia Carolina,and this Ithougit 
'_ not amiſs to addhere. 
 InFig.g. t ABCPDF be ſuppoſed an El- 

lyſis, = the Circle AG PK deſcribed upon the 

.extremes of the tranſverſe Diameter, and the Or- 
_ divates & N and OB. extended t to Gand 24 th 
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the Parighery of the Circle: : then by the 21 ofthe " 
firſt of Apollonius. ' 

XN.GX::0B tang. OEB.OM tang. OEM. 

And the Angle OEM—OEB=BEM=ETT; 
the yariation to be deduCted from the Elliptick 
Equation ET &, the Remainer is the abſolute 
X&quation Y T S in the firſt Quadrant. 

In the ſecond and third Quadrants, the yariati- 
on or difference between the mean and corrected 
Anomaly, muſt be added to tie Elliptick Zqua- | 
tion, to find the true and abſolute Favation. «i 

For XN.XG.QV.tang.QEV.the comp.m. Anon. = 
ORt.Q1 ODER. and the Angle VEX=EC9 is the va- 
riation, and ECO-|-ECH=0CH is the abſolute 
Equation ſought in the ſecond Qpadrant. 

Again, XN.XG::a D,tang.aED.a bytang. 4EB. 
And aEB—aE D=DEf the variation=EFO and 
Ef0-j-EfH=0fH the ablotute Equation ſought. = Wl | | 
in the third Quadrant. Wt. | 

Laitly, inthe fourth Quadrant of mean Ano- "a 
maly 1t 1s. Wi |! 

 XN.XG: :ch.tang.eE H.eotang;eFg.and hEg is the "RY 
variation: And EFH—EFy=TFy the abſolute Wh! |}: 
Equation ſought inthe fourth Quadrant, if 

And to find XN the conjugate Semi-diameter, WW: 
inthe right angled Triangle ENX, we have g1- Wii | | 
ven, EN= AX and EX the ſemi-diſtanceof the Bll | 
umbilick points. And Mr. Brizgs in Chap. 19. of wil | 
his Arithm. Logar. bath ſhewed;rhat the Hal Sum Wit | 
of the Logarith. of the ſum and difference of the Wi 
Hypotenule, and the given leg. ſhail he the Loga- 
rlth, of The other leg. 
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Now then EiV==AX. 1 OOOCO 


TheLeg EX. 1734 
TheirSum OT 101734. 5-007450O1 
Their difference 98266 4.99240328 


TheZ of the Logarithms, 9.99985329 
3 Z.Logarith. XN.99983 4.99992664 F 


Now then in the former Example the mean 
Anomaly is 246 deg. 451741. and the exceſs a- 
bove a ſemicircle 1s the ang. «ED. 66.45 1742. 
Therefore. + 


ASXN. 99993 499992664. 
is to XG. 100co00 F-00000000 
So 1s the tang. 4ED 66.451742 10.35069857 


To the tang. aEB 66.455296 10.36077193 


_ aEB—aED==DEf .oo3544 the variation, 
which being added to the Elliptick Zquation he- 
tore found, the abſolute Equation is 1.837628. 
andtherefore the © true place 345-2913 34. that 
is P65. 17. 28. 3 
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CHAP. XIV. 
To find the place of the fixed Stars. 


TE annual motion of the fixed Stars 1s, as 
4K hath been ſhewed, 50-/Seconds, hence to 
find their places at any time aſſigned, we have 
exhibited a Table of the Longitude and Latitude 
of ſome of the moſt fixed Stars, from the Ly 
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togue of noble Tycho for the year of our Lord 
1600 compleat. Now then the motion of the 
fixed Stars according to bur Tables being, com- 
puted, for the difference of time between 1600 
and the time propounded, and ſubtrated from 
the place in the Table, when the time given is 
before 1600, or addedtoit, when the time gt- 
ven is after ; the Summ or difference ſhall be the 


0 


Place defired. The Latitude and Magnitude are 


{till the ſame. 
Example. Let the given time be 1 500, the 
difference of time is 100 years, and the moti- 
on of the fixed Stars for 100 years is 0.38580: 


'The place of the 1 # In Y; 1600 7.67129 
Motion for 100 years ſubtract ©.338550 
Place required m the year 1500 7:25549 
2, Example. 
Let the time given be 1674. 
Theplace of thefirſt Star in} 1600 was 7.67129 
Motion for 60 years is 0.23148 
Motion tor 14. years 1s 0.05401 


Place required in the year 1674 compl. 7.95678 
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CHAP xv. 


© Of the Theory of the Moon, and the finding the 
place of her Apogzon, quariity of excentricity 
and middle mation. 


"THe Moon is aſecondary Planet, moving a- 


bout the Earth, as the Farth and other 
| If Planets 
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Planets do about the Sun, and fo not only the 
Earth but the whole Syſtem of the Moon, is alſo 
carried about the Sun in ayear. And hence, ac- 
cording to Hipparcius , there ariſes a twofold, 
but according to Tycho a three-fold Inequality 
in the Moons Motion. The firſt is Periodical 
and is to be obtained after the ſame manner, as 
was. the excentrick Aquation of the Sun or 
Earth : .in order whereunto, we will firſt ſhew 


how the place of her Apog 01 and EXCcentTricity 


may be found. 
At Bononia in Italy, whoſe Longitude 1s 13 
degrees Eaftward from the Meridian of Londor, 


Ricciolus and others obſerved the apparent times 


of the middle of three lunar Eclipſes to be as fol- 


loweth. 


The firſt 1642. April the 4. at 14 honrs and 4 
Minutes. 

The ſecond 164.2, September 27 at 16 hours 
and 46 minutes. Ds 

The third 1643. September 17 at 7 hours and 
41 Mnanes. 5 


The equal times reduced to the Meridian 
of London, with the places of the Sun in theſe 
three obſervations, according to Mr. Street 1N 


the 25 Page of his Aſtronomia Carolina, are thus. 


Anno Ment D. hb. . -- d.: 
i642. April 4. 13. 37 Y - 29-6. 54 
364.2. Septemb.27.15. 57 [ 


164.3. Sehtemb.17. 6. 46 #4. 20. 29 


_ Hence the place of the Moon in the firſt obſer- 
| vation, 


=, 14. FO. O09. 
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hit nd. 


to Affronomp, 387 
vation 1s N= 25. 6. 54. In the ſecond Y 14- 
59. 9- IN the third X 4. 20. 20. Now then 
in Fig. 10. let the Circle BHDGFE denotethe 
Moons Xquant T the Center of the Earth, 'the 
Semidiameters TD, TE and TF the apparent 
places of the Moon, in the firſt, ſecondand third 
obſervations, C the Center of the Excentrick, 
CD, CE and CF the Lines of middle motion. 


From the firſt obſervation 2 cd 
to the ſecond there are VIP""A7..00 
The true motion of the Moon is deg. 169. 43.15” 
The motion of the Apogeon ſ{ubtract I9. 37. 07 


The motion of the true G 
Anomaly is thearch DE Ly0- 99.9 
'The motion of the 2: g 
mean Anomaly DCE. 9 


From the firſt obſervation PRs Was 
to the third, there are JIN" 3P7 9 
The true motion of 
the Moon 1s degrees 
The motion of the 


I59. 13. 26 


Apogeon ſubtract vy oh YT $- 
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398 An Introduction 


The motion of the true Ane- by” 
maly is the Arch DF 0 NOT nM 

The motion of the mane. 
Anomaly DCF © 

And deducting the Arch DGF ; 
trom the Arch DFE, the re- 
mainer is the Arch FE k, 

And deducting the Angle DCF 

_ fromthe Angle DCE, the re-p 
Mainer is the Angle FcE \ 


93. 46 


Suppoſe 10, ©O000000 the Logarithm of 


DC, continue FC to #, and with the other 


right Lines compleat the Diagram. _ 
1. In the Triangte DCH we have given the 


Angle DCH 86. 13. 15. the complement of 
DCF 93. 46. 45 to aSemicircle. The Angle | 
The half of the Arch DE 


DHC 50. 02. 57. 
and the fide CD 10000co. To find CH. 


As the Sine of DHC 50. 02. —_ 9. 884566 46 
To the Side DC, ſo the Sine 

of HDC 43. 43. 48. 
'To the Side CA | 9-95507557 | 


2 In the Triangle ZCE we have given CH | 
as before, the Angle CHE 25. oo. 07. The half | 
_ of the Arch. FE, the Angle HCE 133. 04. 17 | 
the complement of FCE, and by conſequence | 
the Angle CEH 21. 55. 36: To find the Side 


CE. 


19-83964197 
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As the Sine of CEH 21. 55. 36 9: $72 19707 
To the Side CH 9. 905 5075 F7 
So 1s the Sine of CHE 25. 00. 07 yung 97906 


Ss 19.58105543 
To the Sine CE 10.0088 58 36 


. Inthe Triangle DCE, we have given DC. 
CE and: the Angle DCE 140. 42.28. whoſe 
complement 39. 17. 32 is the Sum of the An- 
gles, to find the Angle CED and DE, 


As the greater Side CE  10.003885836 
Is to the leſſer Side DC 10.COOGOOOO 

S01s the Radius * | 10.00000000 
4 Tothetang. of 44. 24. 54 19.99114164 


Whuch ſubtracted from 45. 2 


theremainer isthehall. 
Difference of the acute angles 35.16. 


As the Radius. 


To the tang. of the com. 35. 16 8.01109962 
Is to the tang. of the £ : 4 19% 30, 40 9. 55205735 
To the rang. of 2 Y OO. 12..3F 7» 56375697 
Their Sum 19. 51. 21. is theangle — EDE. 
Their difference 19- 26. 11. ISthe angle CED. 


i : . a oe IRS; 1 | er OO {OM WTI 0 EO : , 6 
\ - — LM wy " 1.1 A ole % Ws W044 FX 3 bs CRE IVE T5 TT De I de AAS Ah. RAT AS ENS what af 
: 4 ky V #5. 4. wy MF ta ud OR» ? rag #4 EY NS 50 AL £1 "TS. » L079 1 "oy of 11 - 4 Lo * + - p » f 
hs, , bt 2 RES IS, 4 a RTE "Ng A} + ? 2» 4 c 7. , 
s; - "HE FE Ss $33 55 by > 4 : . 
£ \ -7 A 
& F, 4 P 
0 ; y . k . 
, , ' q 
- © x . v 
P - 
. { 6 . 
q as x. 


_ As theSine of CED, 19, 26. 11. 9.52216126 

Is tothe Sine of DCE. 140.42.28. 9g.80159290 
SO Is the Side EC. 1 0.00000000 
.To the.Side DE. I 0.27943 164 


4. In thelſoſceles Triangle DTE we have gi- 
ven the Side DE, the angle DTE 150. 06. 08 
whoſe complement 29. 53. 52 is the Summ of 
the other two angles, the half whereof is the 
-angle T DE. 14. 56. 56 Which being ſubtrafted 
from the angle CDE. 19. 51. 21 the remainer 
1sthe angle: CDT. 4.54-25- 


ASthe Sineof DTE? _ 3 
; 1 50.06.08 (RAY: 2: 0.302 37452 
Is to the Sine of DET. I4. $0.56 90.41 154778 
So is the Side DE  10.27943164. 
To the Side DT 9:-99335424. 


'F. Inthe Triangle CDT we have given DC. 
_ DT andthe angle CDT, to find CT'D andCT. - 


As the Side DT'- 

Is to the Side DC 

So 1s the Rad. 

_ Totherang..of 26. 18 


9:0933 54-24. 
10.00COCOOO 
10.00000000 
10.00664576 


Deduct 4F- 
AS the Radius. 


Is = _ of the Temainer 1.39 ; 68 672 
So is the tang. of the 3 Z 
angle 87. 32. 57. d 11.36854996 


- To thetang. 2 X angle 10.08.04 9.25223668 


Their Summ 97:41.01  1stheangle CT D 
As the Sine of CTD. 
97-41-01. Co. ar. 0.00391693 
Is to the Side + DC 10.00000000 
Sois the Sige of CDT 4. 54. 25 8.93215746 
TotheSid6 CT | 8.936074.39 
ME ved ES $0 
The place of the Moon ”" of PEP” Fine 
the firſt Obſervation - ISNT I4 
The true Anomaly CT D ſub. 3-07-4101 
The place of the Apogeon 3.17.25.53 
@ place in the firſt Obſervation 6.25.06.54 x 
The Aquation CDT Add. 04-54-25 
The «© mean Longitude _  7-00.01.19 


From which ſubtract the C 


place of the Apoveon 3-$7-25-53 


There reſts the mean Anomaly BCD 3.12.3 5-26 


And far the excentricity 1n ſuch parts, as the 
Raging of the /Equant 1s 100000 the Proporti- 
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.," - the ſpace of fonr Julian years or 1461days, 53 
,. +. revolutions, o Signes, 7 degrees, 56 minutes, 
+ ay Seconds. Andthe Apogeon from the Aqui- 


«> hours 13. 37", viz. $;. 22. 02::£0: 
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DT pe 9.99335424 


""O7- _ -8.93607439 
100000 ; 5.00000000 
8764 3-94272015 


And this is the Method for. finding the place 
of the Moons Apogeon and excentricity. And 
from theſe and many other Eclipſes as well Solar 
as Lunar, Mr. Street limits the place of the < 
Apozeon to be at the time of the firſt obſervation 
21', 04' more, and the mean Anomaly 20. 41" 
leſs, and the excentricity 8765 ſuchpartsas the 


_ Radins of the Kquant is 100000. 


And by comparing ſundry obſeryations both 
antient and modern, he collefs the middle mo- 
tion of the Moon, from her Apogeor, tobe in 


nox 5 Slgnes, -12 degrees, 46 minutes. And 
hence the daily motion of her mean Anomaly will 
be found tobe 13% 03'. 53". 57". og! 581. 461 
Of her Apogeon 0. 06. 41. 04. 03. 25. 33. 
And according to theſe Meaſures, if you de- 
ductthe motion of the « mean Anomaly for 1641 
years April 


from 3-. 121. 38-26: 
Theremainer is 6. 201. 33. 26 


from which abating 20/. 41” the « mean Anom 
Era Chr. 6. 20. 12+ 45s 
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to Ifironomy. 393 
In like manner the motion of her Apogeon for 
the ſame time is - 6405-311.57 
which being deduCted from 3:17.25+57 


cen 


The remainer is 9.II.F 5.56 | 


To whichif you add 21.04. 
| The Sum 01.121.15200 

3sthe place of the « Apogeez in the beginning of 
the Chriſtian Ara. ; is 
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CHAP, XVI. 


| of the finding of the place and notion.of the Moons 


No Chrifti 1652, March 28, hour. 22.16', 
the Sun and Moon being in conjunQion, 
Mr.S$?reet in Page 3 3,computes the @ true place in 
the Meridian of London to be in Y. 19. 14. 18 
with latitude North 46". 15”. 
And Anno Chriſt; 1654 Auguſt 1. hour. 21. 
19'. 30” was the middle of a Solar. Eclipſe at 
London. at which time the Moons true place was 
found to he in Q 18. 58'. 12” with North La- 
titude 32/. 01”. 
s 
1654 Auguſt 1.21. 19'. 30" « placeq 18. 58. 12 
1652 March 28. 22. 16.00 « Place Y 19. 14.18 


From the firſt Obſervation to the ſecond there 
are 29 years, 4 months, 5 days, 23 hours 03'. 
30" = — | 
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duction = 
Mean motion of the Nodes } PE Ang 
- 1n that. time, deg. { #51941 oF the 
The true motion of the « | 119.43. Not 
wg 9+43-54 

Their Summ 1s 1n Fig. 11. 6 | 

The angle DPB _ £03-03-35 | Ast 

-F d ” Is tc 


Therefore in the oblique angled Spherical || Soi: 
Triangle DPB we have given BP. 8g. 13. 45 | To 
the complement of the Moons Latitude in the 
firſt obſervation 2. PD 89, 27. 59 the comple. 
ment of the Moons Latitude in the ſecond obſer- 
vation, and theangle DPB 165. 03. 35, whoſe IM As! 
complement toa Semicircleis DPF 14. $6: 25. WW Is ti 


The angle PBD 1s required. So | 
To 

© I. Proportion. | LL 

wes: 7 LOO Du Th 
As the Cotangent of PD 39.27.50 9-971144385 Wl Th 
Is to the Radius .  TIo-00000000 | AC 


| Sois the Coſine of DPF 14.56.25 998506483 ML Th 
To thetang. of PF 89.26.42 . 12.01191998 
BP 39.13.45 


Their Z is FPB 1978.40.27. whoſe complement 
 Isthe Arch FG 1.19.33. 


2 Proportion. 


As the Sine of FP $9.26.42.Co. ar. 0.0000203”7 
Isto the Cotang.of DPF 14.56.25 10.57376155 


So is the Sine of FG 1.19.33 3.364134.19 
To the Cotang. of FGD 85.02.56 8.93 796614 
F3D==PBD mquired. 

And 


| TY to BErOHOMY., As. Kory 
 «Andiin the right -angled* Spherical Triangle 
BA$2 right angled at Awe have given 4B 046/. 
15” the Latitude in the firſt obſervation, and the 
Angle ABN ==PBD 85. 02. 56. to find 4 
the Longitude of the Moon from the aſcending 


Node. 


As the Cot. of ABN 85.02.56 8.937966 14. 
Isto the Radius TE 10.00000000 


So'is the Sine of AB 0.46'.15” 8.12882 290 


To the tang. of 43 8.49.17 "9.190385676 
2. Th find the Angle AS. 


Asthe tang. of AB 0.46.15 8.128862 12 
' 1s to the Radius 10.0000CO0D 


So is the Sine of AN 8.49-17 9.1856971 0. 


To the Cotang, of ANB 5.0.41 T1.05682 506 


The angle of the « orbite with the Ecliptick 
The firſt obſerved place of the « Y. 19.14.18 
' A Snbtract 8.49.17 
There reſts the true place of the > Y. 10.25.01 


The retrograde motion whereof in 4 Julian 
Jeans or £461 days, is by other obſervations 
ound to be Sign 2. deg. 17. 22'. 06”. and there. 

tore the, daily motion deg. o. 03'. 10". 38". 

BRAC Z Ve | 
And He mot1on thereof for 165 1 years, March 

28, h. 22. 16, viz, Signs. deg. 18. 26'. 58" 

being added to the place of the Node before 

tound Sig. 0. 10. 25: 01. Their Sum is the 

Place thereof in the beginning of the Chriſtian 

vEra Sign 8. deg. 28. 51'. 59". 


But 
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_ London, do differ a little fronitheſe meaſures, fo 


ccording to theſe Fables, the Moons mean mc 
ions are. SE | OE 


fra Chrifts. 


The Moons mean Lon- ?- @. + 

| gitu d e j 8 C , Sign.04.deg.02.2 J- F 

'The Moons Apogaon S1 gn.09.deg. 1 3.40.5 

'The Moons mean Anomaly Sign.06.deg.18.38.; 

The Moons' Node Re- 2 G Ws n a 
trograde p 180.08. 2.2 »3.Z+l( 


And according to theſe meaſures, the Moonlff 
mean motions in decimal Numbers are; i 


Era Chriſti. 
The Moons mean Longi- ? Fw 
_ . tudegdeg.; A C 34:00857.34567 
The Moons Apogeon, deg. 18.82862.6543 2c 


The Moons mean Anomal RW 


The Moons Node Retro- 2 , _ 
- arade; dee .. } 74-69845.679010 


"x Lois. 77 
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The 4 mean motion for one year. 


Moons mean Long1- STE Th 
Mort ny *,- S - 35-94901.44893.1 
The Moons Apogeor, deg. 11.29551.126365 
The Moons mean Anoma- p 
 ly,deg. ” 24-04450.322566 
The Moons Node Retro- C - | 

grade, deg. 5-30900.78 1604. 


The @ mean motion for one day. 57 


The Moons mean Longi- 


tude, deg T 03.66010.962873 


'The Moons Apogeon, deg. 00.03094.660620 

The Moons mean OT NE Jer; 
ly, deg; | 3.62916.302253 

The Moons Node Retro- | 
orade, dep. & Retro pe 00.01470.961045 


| And according to theſe meaſures are the Ta-.. 
bles made ſhewing the Moons mean Longitude, 
Apooaon, Anomaly, and Node retrograde for 
Years, Months, Days and Hours. uo 
And henee to compute rhe Moons true placeit 
her Orbit, I ſhall make uſe of the Method, which. 
Mr. Horrot in his Poſthumas works laſtly pub- 
liſhed by Mr. Flamſted, in which from the R#- 
aolphin Tables he ſets down theſe Dimenſi- 
ONS, 
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the Earth Deg. 663, 
The half whereof deg.5.53.41.7 4... 
T7 he adds 45 the whole is F Uege 50-53-41 
' Whoſe Artificial cotangent is 9-9 I00002) 
ny $9375 And the double thereof makes? g 
_ ==" this ſtanding Numb. $ Pe OA 


£ 
a 


Greateſt 6685. 4.4 ; 
, Mean 5523-69 > Excentricity 


And her greateſt variation oo. 36'. 25”. 


puting the Moons place, are as followeth. 


— 


CHAP. XVII. 
How to Calculate the Moons true place in her Orbit 


FT the given time find the true place of the 

Sun, or his Longitude from the Vernal 
Aquiox, as hath been already ſhewed. 

| 2. Fromthe Tables of the Moons mean moti- 
ons, write out the Epocha next before the gi- 
yen time, and ſeyerally under that fet the moti- 
ons, belonging to the years, months and days 
compleat, and to the hours and ſcruples cur- 
rent, every one under. his like (only remember 


Druary, the days muſt beincreaſed by one Unite) 
hen adding them all together, the Sumweſhall be 
a = -T oh 


Theſethings premiſed his direCtions for com:| 


that in the Biſlextile years, after the end of Fe- 


P FO , n F E. "© $3 i Is "__ &f \ Sh L " oe TEL _ 
4 4 v » + %s hy F: Prone , 908 lj % aa "4 g ” RE Wh = a d o" a of L p 


But in tier Node Retragrade you mult leave out 
the Radix or firſt number, and the Sumin of the 
IF remainer being deducted from the Radix, ſhall 

be the mean place of her Node required. 
+l 3. Deductthe Moons Apogeon from the © true 
place, thereſt is the annual Augment, the tar- 
gent of whoſe Complement 180 or 360, being ad- 


ded to the artificial Numbet given 9.82000044. 
the Stimm ſhall be the tangent of an Arch, whuctt 


being deduCted from the ſaid Complement, gj-.. 


til v<th the 4pogzon Kquation to be added to the 
mean Apogeon, in the firſt and third quadrants 

of the annual Auginent, and SubtraCted in the 

C ſecond and fourth, their Summ ot diffetence ts 
17-W tae true Apogeor. 


4+ The true Apo72or being DeduCcted from 
the « mcan Longitude gives the Moons mean 
Anomaly. 

5. Double the annual Augment, and to the 
Coline thereof add the Logarithm of 1 16 t.75- 
the difterence between the Moons thean and ex- 
tream Excentricity, viz. 3. 06511268, the 
SunWſhall be the Logarithin of a number which 


double annual Augment be in the firſt or fourth 
_ quadrants; or Subtracted from it, if inithe ſecond 
or third quadrants ; the Sum or difference ſhall 
be the Moons true Excentricity. 

6. Ihe Moons true Excentricity being taken 
fOr a natural Sine, the Arch anſwering thereto 
ball be the < greateſt Phyſical Zquation, © | 

7: To the half of the Moons greateſt Phyſical 
XAquation.add 4.5 deg. the cotagent of the Suthm 
1s the artificial Logarithm of the Excentrick. 


the Moons mean motions for the time given: | <A 
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being added to the mean Excentricity, if the |, 
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To the double whereof if you add' the tang. of 
half the mean Anomaly, the Summ ſhall be the 


tangent of an Arch, which being added to half 


the mean Anomaly, ſhall give the Excentrick A» 
nomaly. © 

_ 8, To theLogarithm of theExcentrick, add 
the tangent of half the Excentrick Anomaly, 
the Summ ſhall be the tangent of an Arch, whoſe 
double ſhall be the Coequated Anomaly, and the 
difterence betweenthis and the mean Anomaly is 
the terreſtrial Equation, which being added to 
the Moons mean Longitude, if the mean Anoma- 
iy be in the firſt Semicircle, or SubtraCted from 


it, if inthelatter, the Summ or difference ſhall 
| be the place of the Moon firſt Equated. 


0. Fromthe place of the Moon firſt Equated, 
Deduct the true place of the Sun, and double 


_ The remainer, and to the Sine of the double add 


the Sine of the greateſt yariation 0. -36. 27, Viz. 


8. 02541571, the Summ ſhall be the Sine of the | 
true yariation, at that time, which being added 


tothe Moons place firſt Equated, when her ſingle 
diſtance from the Sun is in the firſt or third qua- 


drants, or Subtrafted when in the ſecond or 


fourth, the Summ or difference ſhall be the Moons 
true place in her Orbit. 


Example. 


Let the given time be mo Chriſti 1672. Feb. 
23. Þh. 11. 34 .54" atwhichtime the Suns true 
place IS INK 15. 2913 31And the Moons middle 


motionsare as followeth. 
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Q Longitude « Apogaon $Y Retrograde 


1660. -13. 36650. 4.178372. 5S- 85177 


Il. 02.66032- 2431246. 59:.08943 
Fanuary. 13.46339« 00.95934 +45599 
D.- 23 va. 18252.. ' «J1177 «+ 33832 
IL 1.169755. . 01419 - 00674 

34 .. 08641. +<00072 + - .00054 


54 .99228; +eOOOL2 . 0000. 


« Longitude 15. 43897: 67.78229 59. 89082 


——_— __——— —— _—_—_ 


95- 96094 


Theſe Numbers reduced to the Degrees and 
Parts of the common Circle are for the « mean 


Longitude. , 55- 580292 
The < Apogzox. 244+015956 
The O, true place IS | ; 345-2913 > | 
The @ Apogeoy lubtratt,  _ 244+ 01595: 
The Annual Augment. . _ IO. 27538 

The Complement whereof is 78. 72462 


TheTang.of deg.+8.72462 j0. 70033 391 - 


Theſtanding Number. ' - 9, 82000044. 
TheTang.of deg.73.20288 _ _ --1C.$203 3435 


Their difference. 5. 52174 the Apegeon EQUItiods : 


Mean Apageon 2.44. 01595 


- Their differ Ence 238 RY : £06 £ true ve —pageon, L 
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Secondly. 
The «< mean Longitude. © $5. 58029 
The true Apozeor ſubtraCt. 238. 49421 


Reſts the « mean Anom. correct. 177, o8608 


.- Or thus. 


The « mean Anomaly in the Tables for the time 
propounded, will be found to be(67. 78221; 
which conyerted into the deg. and parts of 


Ns 


2. common Circle ts 171. 56434. 
o which the Apogeon Equation 
being added " S+ $174 


Their Sumis the mean Anom.corrett. 177. 08608 


And hence it appears that working by the 
mean Anomaly inſtead of OW Longitude, 
the true Apogeon Equation mult be added to the 
mean Anomaly, in the ſecond and fourth Qua- 


drants of the «© Annual Augment, and ſub- 


tracted from it in the firſt and third. 
Thirdly. 


The Animal Augment. 101. 27538 being dou- 
bled is deg. 202. 55076, the Coſine of whoſe 
exceſs above 180 , that is the Coſine of 
22. 54076 is 9. 96545577 

'The Logarithm of 1161.75  3-06511268 

The Logarithm of 1072. 92 3- 23056545 

'The « meanExcentr.5523. 69 


\ Their difference 4450. 77 is the < true Ex- 
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centricity. Which taken as a natural Sine; 
the Arch anſwering thereunto Deg. 2. 55094 
3 is the « greateſt PhyſicalEquation. 


OO _ Fanrthly, . 
To the half of the Phyſical Equation, deg. 

'  o1. 27547 add 45 degrees, the Sum is deg. 

R 46. 27547 » the Cotangent whereof , viz. 

) 9.98080957 is the Logarithm of the Excen- 

; trick , the double of which Logarithm. is 

Ro 9.90161914 
Tangent + Anomaly correQed 

, 89. 54.304 I 1: 39459229 

8 Tang. of deg. 88.40849g 11.55630143 


Their Sum deg. 176. 95153 1s theexcentrick A- 
| nomaly. 


| Fifthly. 


The Logarithm of the Excen- IE: 
trick is - a OD ODT7 
Tang.z excent. Anom. 88.475765 11. 57505878 
Tangent of deg. 88.407268 I I 55536 8 35 


Thedouble whereof 196-814536 þ gg One 


tedAnomaly. 
M.Anomaly correct. 177.0860860 | 
70ers A 2 you 


Mbſt. from nl 
os phy "'Y $5 5-580292 


| _ | 0115 the place 


# vs 


© A063 Sixthly. 


An n Jutrdſetion 


2 bs "tay. 
From the place' of the © firſt E- 


Dedutt the true Place of the Sun 345. 29133 

; «© he Remainer |; 15 the Diſtance of 

"5 1p " 70. 0174.18 

The double whereof is 149-03 4835. ThieSin 
of whoſe, FHWPEWSnF , t9;, a. Sermnj-circle, 
39. 96511 G41 0 .1dfcehse 772 Or WAREIE 

The Sine of the greateſt variation 8. 02541571 

The Sine of the true var. 0.390206 7. $33 16831 

The placefirſt Equa. 55.308748 | 

_ The © place in Orbit 55.698954 that is in Sex: 

agenary. Numbers. 8. 25+ 41+ 5+ bn 


Po EET 


CHA P, XVI 


To compute the, true Latitude of the Moon , ard to 
©. reduce ber place, from her Orbit to the . 


Ecl, pti ck 


He greateſt Obliquity of the Moon's Orb 
with the Ecliptickor Angle ASd B Foo. x1. 


1s by many Obſervations confirmed-to be 5 De-| 


grees juft, at. the time of the ConjuhCtion or Op- 
pPoſitian of the Sun and Moon, hut in-het Quar- 
ters deg. 5. 18'. Now then to find her Latitude 
at all times, the ſaid Mr* Horrex refers us to pap 
- 87. in the Rudolphin Tables, to find from thence 
the Equation of the Nodes, and Inclination im 
ts menſtrui, 11 this manner. 


1+ From the mean place of the Node, dedu% 


quated. : 55+ 30874] 
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the © true place, the Remainer 1s the diſtance of 
the © from the N. with which entring the ſaid 
Table, he finds the Equation of the Node and 
Inclination Lmitis menſtrus, which being added to 
or ſubtrated from the Nodes mean place ac- 
cording to the title, the Sum or difference is the 
true place of the Node , which being deduQted 
from the place of the Moon in her Orh, the Re- 
mainer ſhall be the Augment of Latitude or Di-- 
ſtance of the Moon from the Node, or Leg AST. 
2. With the Augment of Latitude, enter the 
Table of the Moon's Latitude , and take thence ft | 
her Simple and Latitude and Increaſe anſwering ul 
to it. Then ſay, as the whole exceſs of Latitnde »EHE 
x. 18 , or in Decimals 30. 15 to the Inclination of the 
I Monthly mit: Sos the mereaſe of Latitude to the 
Part Proportional; which being added to the ſim- 
—@ ple Latitude, will give you the true Latitude of 
the Moon. = 
3. With the ſame Augment of Latitude, en- 
MM ter the Table of Reduction, and take thence the 
EK Redutftion and Inclination anſwering thereto-: 
Then ſay again, as 187. 00". or ©. 39. 15s to the In- 
chnation of the Monethly l:mit : $o 1s the increaſe of 
Reduttion , to the Part Proportional; which being 
added to the ſimple Reduction , ſhall give the 
true, to be added to, or ſubtrafted from the 
place of the Moon1n the Ecliptick. 


Example. By the former Chapter, we found the 
mean motion of the Node to be 95. 96094, 
which reduced tothe Degrees and Parts of the 
common Circle is 345- 459334. 

And the Suns true place to be 34.5-291334 

Their difference is the diſtance © 4 N . 168050 | 
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with which entring the Table , Entituled Ta- 


bula Equationis N odorum Lune. 1 find the 


Node to need no Equation, and the Inclinati- 
ON l;mitis menſtruito be deg. 00. 30. 


T heplaceof the &< in her Oftbit. 5 5:698954 
The Nodes true place, ſubtra&t. 345: 459384 
The Augment of Latitude - 7Qs 239 579 


2. With this Augmept ; of Latitude I enter. the 
* Table ſhewing the Moons ſimple Latitude, and 
thereby find her ſimple Latitude to be-De- 
grees. 04.70476. North ; ; And the  in- 
creaſe ” 00. 282.34 
And therefore the Moons true Lati- P 

tude is deg. 3 4 7 Rs 


. With the ſame;Augment of Latitude, I en- 
"us the Table of Reduction, and thereby find 


the Reduction to be 00. 06955 
And the increaſe of Reduction ta ; 0 

| be deg. ard 
And therefore the whole Reduction a 

to he ſth. | OO. 07E I © 
From the place ; in her Orhit "$5 69895 


The « prue place in the Ecliptick F5- 6208 5 
"Thar is in Sexagenary Numbers, 8. 25. 37.1 is 
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CHAP. XIX. 


To find the Mean Conjunttion and Oppoſition f no 
Sun and Moon. 


TO this purpoſe wehave here exhibited a Ta- 
T' ble fnewing the Moons mean motion from 
the Sun, the vonftruction whereof 1s this; By the 
Tables of the Moons mean motions, her mean 


| Longitude ira Chreiſts \ is”  34.00887 34.567 
The © mean Anomaly. 56.6997085185 
ar of be Xquinox. . 20.4976851851 
Their Sum 1s the© mean lon- 
5 Cit. Ara Chriſts. "$7 49739 37036 
Which being deducted from 
the < mean longitude, the b56 8114797531 
remainer 1S the Moons mean 
diſtance from the Sun, in the beginning af 
the Chriſtian Ara | 


In ike manner the Moons mean diſtance from 
the Sun in a year or a day is thus found, 


© Anomaly for a year. 99- 92978 57316 
Prxceſlion of the Aquinox. 0038580246 
Their Sum ſubtract. 99.93364-37562 


From the < mean Longitude. 359400144893 
Moons diſtance from the © 36.0063707331 


Moons 


: 408 'M Introduction 


Moons diſtance from the Sun in a days time. 


© mean Anomaly. __ 27378.0234] 
Przxceſlion of the Aquinox. . -- + 1.056gz 
"Their Sum ſubtract. __  27379.08045 
From the « mean Longitude. . 03.66010.9628; 
C Daily motion from the ©. 03.3863 1.88244fft x 


 Andaccording to theſe meaſures are the Ta 
bles made,ſhewing the Moons mean motion from 
the Sun, by which the mean conjunction of the P 
©and Moon may be thus computed. * 
To the given year and Month gather the mid.ſl » 
dle motions of the Moon from the Sun, and take + 
the complement thereof to a whole Circle ,fronl 
which ſubtraRting continually the neareſt leſſer t] 
middle motions, the day, hour, and minute en-iſ 
ſuing thereto is the mean time of the. Conjun-M x 
ction. Y 
C 
I 


Example , Ano Chriſti 1676. I would know 
the time of the mean Conjunction or New Moon 
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in Oftober. 

Ts 1 
Epocha 1660 32.697253Ml C 
E Years Compl. 15.  $0.254463f 7 
| Septemb. Compl. | | 24.46 $030 q 
| 1. day for Leap-year. 03.386313 T 

Fw I F the Moons, motion io $6416 
Complement to a whole Circle. 89.195g98 i 

Days 26 I. 88.04 4289 
Co 1 
4 1.152609 | 

Hours 8. fublirat. po 


Minutes 


8 at night. | 


Miftes © es reel EO 0.023 $16 
The alk; giveth 8”. | + 00321 


Therefore the mean Cori un®tion in Ottober, 
1676. was the-26 day, 10 Min, ks ſeconds alter 


' And to find the mean oppoſition. To the com- 
plement of the middle motion, adda ſemicircle, 

and then ſubtratt the neareſt leſſer middle moti- 
ri as before, the day, hour, and minute enſuing 
thereto, ſhall be the mean oppoſition required. 

Example , AnnoChriſti, 1676. 1delire to know 
the mean oppoſition in November. 


Epocha 1660 32.697203 
Years Compl. 1 5 50.254463 
October Compl. _. 290.44092 2 
1 day for Leap-year. 03.386318 
The « mean motion from the © 15.778986 
Complement to a whole Circle. $4.221014, 
To which add a Semicircle. FO. 
The Sum is 34-221014 
Days io ſubtract. 33.863188 
357826 
Hours 2. R- 144ns 
| L WEIS A 
We 075033 
Minutes 32, 07528) 
The Remainer giveth g ſeconds. .020382 
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Therefore the Full Moon or mean fition 

of the Sun and Moon was November the 10th, 

Hours 2, 32' cg". The like may be done for a 
ny other. 

And herel ſhould proceed to ſhew the manner 
of finding the true ConjunCtion or Oppoſition of 
the Sun and Moon, but there being no decimal 
Canon yet ext. ſuitable to the Tables of mid. 
dle motions here exhibited, I chuſe rather to re- 
fer my Reader to Mr. Street's Aftronomia Carolina, 
for inſtruCtions in that particular, and what elſe 
Dl be found wanting in this Hy ut 
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[NTRODUCTION 


COSTA phy 
The Fourth Part of 


JcosMocraray. 


C H A P, & 
| of the Natnre and Diviſion of Geography, 


EOGRAPHY isaScience concern-. 

ing the meaſure and diſtinftion of 
the Earthly Globe, as it is a Spheri- 
- cal Body compoſed of Earth and Wa- 
-_ * ter, for that both theſe do together 
make but one Globe. 
2: And 
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2., And hence the parts of Geography are two, 
the one concerns the Earthy part, and the other 
the Water. -. En a 

2, TheEarthy part of this Globe is common- 
ly divided into Continents and Iflands. 

4. A Continent is a great quantity of Land 
nat {eparated by any Sea from the reſt of the 
World, as the whole Continent of Exrope, ſea, 
and Africa, or the Continents of France, Spazr, 
and Germany. | 

5. AnlIflandisa part of Earth environed round 
about with ſome Sea or other; as the lfle of Pr;- 
tain with the Ocean, the Iſle of S:cgly with the Me- 
ditexranean, and therefore in Latine 1t is-called 


TIiſula , becauſe it is ſcituate 'in Salo , in the | 


Yea. 
6. Both theſe are ſubdivided into Peninſula , 

Iſthmus, Promontornum. F8 
7. Peninſula, quaſi pene inſula, 18a traCt of land 


which being almoſt encompaſſed round by water, : 


1s joyned to the main land by ſome little part of 
Earth. 

8. Iſthmus is that narrow neck of Land which 
joyneth the Peninſula to the Continent. = 

9. Promontorium 1s a high mountain which 
ſhooteth it ſelf. into_the Sea, the outmolt end 
whereof is called a Cape orForeland, as the. Cape 
of Good Hope 1n Africk, | 

10. The Watry partof this Globe may bealſo 


diſtinguiſhed by diverſe Names, as Seas, Rivers, 


Ponds, Lakes, and ſuch like. © 


11. And this TerreſtrialGlobe may bemeaſu-/ 


red either in whole, or in any -particularparr. 
12. The meaſure of this Earthly Globe in 

whole, is either in reſpect of its circumference, 

ro 1ts bulk and thickneſs. 12, Fos 


13. For the meaſuring of theEarths circumfe:.. 
rence, it is ſuppoſed to be compaſlled with a great 
Circle, and this Circle 1n imitation of Aſtrono- 
mers; 1s divided into 360 degrees or parts, and 
each degree is ſuppoſed to be equal to 15 com- 
mon German miles,or 60 miles with us in England, 
and hence the circumtcrence of the Earth is found, 
by multiplying 360 by 15, to be 5400 German 
miles, or multiplying 360 by 60, the circumfe- 
rence 1s 21600 Engliſh miles. 

14. The circumference of the Earth being thus 
obtained , the Diameter may be found by the 


common proportion between the Circumference 


and the Diameter of a Circle, the which accord- 
ing to Archimedes 1s as 22 tO 7, or according to 
Van Culen as 1 tO 3. 14159. and to bring an U- 
nite in the firſt place. 

As the circumference 3. 141 59. Is to 1 the Di: 
ameter, 10 1s 1 the ciccumferenceto 3 18308 the 
Diameter, which being multiplied by 5400, the 
Earths Diameter will be found to be 1718 Ger- 
man miles and 8632 parts, but being multiplied 
by 2 1600 , the Diameter will be 6895 Engliſh 
miles, and parts 4528. 
15. Themeaſure of the Earth being thus found 
inreſpect of its whole circumterence and Diame- 
ter, that which is next to be conlidered, 1s the 
diſtinCtion of 1t into convenient ſpaces. 

; 16, And this is either Primary or Secon- 
ary. _— | 
17. I he Primary diſtinction of the Earthly 
Globe into convenient ſpaces, 1s by Circles con- 
iidered abſolutely in themſelves, dividing the 
Globe into ſeyeral parts without any reference to 
One another. 


18. And x 
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either great or ſmall. 

| 19. TheGreat Circles ate fuch, as divide the 
whole Globe into two. Equal Parts er Spaces , 
and are either more or leſs Principal. 

20. The principal great Circles are ſuch as 
have a principal or chief uſe in dividing the 
Globe into fts Parts , and are either fixed or 
moveable, 

21. There 1s but one fixed or immutable 
great Circle in the Terreſtrial Globe, keeping 


18. And theſe a5 in the Celeſtial Globe, are 


one and the ſame place, and without anv Multi- 


plication, by reaſon of the yariety of places upon 
the Earth, and this is called the equator.” = 


22. Ihe equator 18 a great Circle going 


round about the Terreſtrial Globe, from Eaſt to 
Weſt. The ule 1s to ſhew the Latitude or Di- 
ſtance of any Town or Place from thence to- 
wards the North or Sonth Pole , and muſt bc 
meaſured by the Degrees in the Meridian. 


23. The mutable great Circles are two, the | 


Meridian and the Horizon. = 

24. The Meridian Circle, 1s a great Circle 
drawn from Pole to Pole, or through the North 
or South Points of every place;; ſo that there are 
as many. Meridians as there are diſtinC places 
upon the Earth; but the chief and firſt Meridt- 
an was by the Greeks,and by the Ancients before 
them placed in the Fortunate Iſlands,as they were 
termed of old, from an opinion of fome ſingu- 
lar bleſſing imagined by tte Ancients upon the 
Geni:s of thoſe Parts: They are now by the Spa- 
niards called the Canary Iſks; whereof Ptolemy, 
and Pliny ont of Zuba the African King, findetlt 


tobe but ſix; but the late Diſcoyerers meet with 
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ſeyen, that is, Lancerotta, Forteventura, Teneriffa, 
Gomera, Fierro, Patma, and the Gras Canary ; 
which giveth name to theeſt: for the Scituation 
of theſe Iſlands, they lie not as Prolemy placed 
them within one Degree of Longitude, or little 
leſs , but more ſcattering, andliftedup alittle 
above the Tropick of Canter, about the thirti- 
eth Degree of the Northern Latitude, in that 
part of the Weſtern otherwiſe called the At- 
lantick Ocean , which lieth upon the coaſt of 
Africk., and are therefore by Geographers recko- 
ned among the African Ifles- This was the far- 
theſt Part of the Earth diſcovered towards the 
Welt to thoſe, of about Prolemy's time : there- 
fore the great Meridian was fixed there, in the 
' Ie Hera; of Funonea, as then it was called ; 
now Texeriff : and from this Meridian all the 
Longitudes in the Greek Geography are taken. 
Our own Geographers , the later eſpecially - 
have affetted to tranſplant this great Meridian 
out of the Canary Ifles into the Azores, or 0- 
therwiſe termed the Flemiſh Ifles, becauſe ſome 
of them have-been famouſly poſleſſed , and firſt 
diſcovered by them. They are now in number 
nine : Tercera, S. Michael , S. Mary, S. George, 
 Gratioſa, Pico, Fayall, Corvo, Flores, they are fitu- 
ate in the ſame Arlantick Ocean, but NorthWeſt 
of the Canarres, and m_—_ more upon the Spa- 
niſh Coaſt, under the 39 Degree of Latitude or 
thereabout. Through theſe Iſles the late Geo» 
graphers will have the great Meridian to paſs, 
ſome of them 1n the Ifles Corvo, and Flores, the 
moſt Weſtern; as Fohnſon: in his leſſer Globe of 
the year 1602. others in S. Ffichael and S. Adary, 
the more Eaſtern of the Azores, but Srewinus a 
Ta Ee. Dutch 


| TERSEIEAY 
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Ditch Ocagriphad inelines ap to the bring- 
ng back the great Meridian to. the Fortunate 


ands, more: particularly to the Peak a Moun- 
tain ſo called from: the ſharpneſs inthe top, in 
the Iſle Teneriff, which is believed tobe the high- 
eſt Mountain in the World; :therefore the ſame 
Fahnſon in his greateſt Globe of the year 1616, 
hath drawn the great Meridian 1n that place, and 


it wereto be wiſhed, that this might be made the - 


commonand unchangeable practice. 

25. The Horizon 1sa great Circle, deſigning 
ſo great a Part of the Earth, asa quick fight can 
diſcern in an open field ; it 1s twofold Rational 
and Senſible. 

- 26. The Rational Horizon'is that which is 
ſuppoſed to paſs through the Center of the 
Earth, and 1s repreſented by the wooden Circle 
in the Frame, as well of the Celeſtial, as the Ter- 
reſtrial Globe, this Rational Horizon belongeth 
_ to Aſtronomy than Geography. 

. 24, The Senlible Horizon is that before de- 
"Wo þ , the uſe of itis to diſcern thedivers riſings 


and ſettings of the Stars, in divers places. of the 


Earth, and why the days are ſometimes longer, 
and ſometimesſhorter. 

23. The great but leſs principal Circle upon 
the Terreſtrial Globe is the Zodiack, in which 
the Sun doth always move. This Circle is de- 
{ribed upon Globes and Maps for ornament 
ſake, and todiſcover under what partof the Zo- 
aro the ſeveral Nations lie: . 

The lefler Circles arethoſe which ao not 
divide the Tetreſtial Globe into two equal, but: 
to two unequal Parts, and theſe by:a general 
naine are called nan or Circles equidiſta 
hs ron! 
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from the Equinoctial of which as many. may 
be drawn, as- there can Meridians, namely 180 
if but to each degree, but they are uſually drawn 
to every ten Degrees 1a each Quadrant from the 
e/£quator to the Poles. | 


30. Theſe Parallelsare not of the ſame Magni- 


tude, but areleſs and leſs as they are nearer' and 
nearer to each. Pole ; and their uſe is to diſtin- 
uiſh the Zones, Climates and Latirudes of all 
ountries,with the lengthof the Day and Night: 
in any Part of the World. 
31. Again, a Parallel is either named or un- 
named. | 
32. An unnamed Parallel is that which is 
drawn with {mall black Circalae Lines. 
33. A named Parallel 1s that which is drawn 
upon the Globe with a more fullruddy andcircu- 


lac Line: ſuchas are the Tropicks of Cancer and 


Capricorn , with the Arctick and Antarctick Cir- 
cles,of which having ſpoken before in the general 
deſcription of the Globe, there is no need of 
adding more concerning them now, 
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CHAP, 1I, 


Of the Diſtinition or Dimenſion of the Earthly Globe 


b 'y Zones and Climates. 


| ſhewed the primary diſtinftion of 
\ the Globe into convenient ſpaces by Cir- 
cles conſidered abſolutely in themſelves, we come 
now to conkider the ſecondary Dimenſion or di- 
itin&ion of convenient ſpaces in the Globe, by 
the ſane Circles compared with one another , 
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" Ind'by the ſpaves contained berneeh thoſe Cir- 
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cles. 

2. This ſecundary Dimenſion or DiſtinCtion 
of the terreſtial Globe into Parts, is elther a 
Zone or a Clime. 

3, A Zone isa ſpace of the Terreſtial Globe 
included either between two of the leſſer nomi- 
nated Circles, or between one andeither Pole. 

They are in Number five, one oyer hot, two 
over cold, and two temperate. - 

4 The over hot or Torrid Z one, 1s between 


the two Tropicks, continually ſcorched with 


the preſence of the Sun. 

. The two over cold or Frigid -Zones, are 
ſcituated between the two polar Circles and 
the very Poles,continually wanting the I 
hood of the Sun. 

6. The two temperate Zones, are one of 
them between the Tropick of Cancer and the Ar- 
ctick Circles and the other between the Tropick 
of Capricorn and the AntarCctick Circle , enjoy- 
ning an indiffterency between Heat and Cold ; 
ſo that the parts next the Torrid Zore are the 
hotter, and the parts next the Frigid Zone are 
m Colder. 

. The Inhabitants of theſe Zones, 1n reſpect 
of i the diverſity of their noon Shadows are diyi- 
ded into three kinds, Amphiſcu, Heteroſcis and 
Periſcii, T hoſe that inhabit between the two 
Tropicks are called Amphiſcis, becauſe that 
their.noon Shadows are diverſly caſt, ſometimes 
towards the South as when the Sun is more North- 
ward than their vertical .point, and ſometimes 


towards the North, as when the Sun declines 


Southward from the Zenith. 
ea | hong Thoſe 


Thoſe thatlive between the Tropick of Car” 
cer and the ArCtick Circle or between the Tro- 


alled Heteroſci;, becauſe theShado ws at noon are 
caſt one only way, and that either North or 
South. They rhat inhabit Northward of the 
Tropick of Cancer have their Shadows always 
towards the North, and they that inhabit South- 
ward of the Tropick of Capricorn, have their 
noon Shadows always towards the South. 

Thoſe that inhabit between the Poles and the 
ArCtick or Antarctick Circles are called Per:ſc::, 
becauſe that their Gnomons do caſt their Sha- 
dows circulary, and the reaſon hereof is, for that 
the Sun is carried round about aboye their Hor:i- 
zon 1n his whole diurnal reyolution. 

8. The next ſecundary Dimenſion or diſtin&ti- 
on of the earthy Globe into convenient parts or 
{paces, 1s by Climes. | 
| 9. And a Clime or Climate isa ſpace of Earth 

conteined between three Paralells, the middle- 
moſt whereof divideth it into two equal parts, 
ſerving for the ſetting out the length and ſhort- 
neſs of the days 1n every Country. 

10. Thele Climates and the Parallels by 
which they are conteined are none of them of 
equal quantity, for the firſt Clime as allo the Pa. 
rallel beginning at the Aquator is larger than 
the ſecond, and the ſecond is likewiſe greater 
than the third. 

11. The Antients reckoned but” ſeyen Cli- 
mates at the firſt, ro which Number there were 
alterward added two more, ſo that in the &r{t 
of theſe Numbers were comprehended fourteen 
parallels, but, in the latter c1ghteen. 
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pick of Capricorn and the AntarCtick Circle, are 
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12. Ptolemy accounted the Paratells 33 each 

way from the Equator, that is/:33 towards the 
North, and as many towards the South, 24. of 
which he reckoned by the difference of one quar-. 
ter of an hour, 4 by the difference of half an 
hour, 4 by an wok hours difference, and 6by 
a Months difterence, but now the parallels beinz 
reckoned by the difference of a quarter of-an 
hour, the Climates are 24 in Number. till you 
come to the Latitade of 66 degrees 31 Minutes, 
to which are afterwards added. 6 Climates more 
unto the Pole it ſelf, where the Artificial day is 
6 Months inlength. 

' 13. The diſtances of all beth Climates and 
Parallels, together with their - Latitudes:from 
the Equator, and difference of. the quantity of 
he longeſt days,. are here fully expoelt | In the 

Table following,, .._ - 
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051.4. Hitherts we have conſidered the inhahbi-. 
tantsof the Earth jnreſpect of theTeveral Zones 
and Climes into which the whole Globe is divi- 
ded; there is yet another diſtinCtion behind in- 
£0 which the inhabitants of the Earth are divi- 
dd in reſpect of their ſite and poſition in refe- 
rence tO One another,and thus the inhabitants of 
oh Earth are divided into the Perieci, Antec 
wh Antipodes, . 
-15- The Periect are ſuch as dwell in the ſame 
lel on the'ſame fide of the Equator, how far 
diſtant ſoever they be Eaſt and Weſt, the ſea- 
{on of theyear and the length of the days being 


to both alike, only the midnight of the oneis} 


the noon tothe other. 

16. The Antaci are ſuch as dwell under the 
fame Meridian and in the ſame Latitude, or Pa- 
alletdiſtahcefrom the Equator, the one North. 

ward andthe other Southward, the days in both 
lacesbeing of theſame length, but differ in the 
caſons of the year, for when-it is Summer in 
FLEE « one it 1s” Winter in the'other. 

:1%' The Aptipodes are ſach-as dwell Feet to 
Fee, ſo as a right Line drawn from the. one 
pnto the other,” palkth from North to South 
through the Center of the World. Theſeare 

iſtane 130 degrees Or half the compaſs of the 

rth, they <fterin all things, as Seaſons of the 
Fe ar, length of days, ring and ſetting of the 
an and fnch Hike. A matter reckor-:d fo ridi- 
EUOuSARd ;mpoſiible in former times, that Bo- 
riface Arch-Biſhop of Mentz ſeeing a Treatiſe 
concerning theſe Antipodes written by Virgins 


- Biſhop of Saliſprz, and not knowing what dam- 


able Do&trine might be couched under that 
aaa 


A YI , 3 a 


ſtrange Name, made complaint firſt to theDuke 
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of Bohemia, and after to Pope Zachary Ammo 745 


by whom the poor Biſhop ( unfortunate only in 
being learned in fuch a time of Ignorance ) was 
condemned of Hereſie, but God hath bleſt this 
latter age of the World with more underſtand- 
ing, whereby weclearly ſee thoſe things, which 
either were unknown,or but blindly gueſked at by 
the Antients. 

18. Theſecond part of the Terreſtial Globe 
is the Water which 1s commonly divided into 
theſe parts, or diſtingmſhed by theſe Names, 
Oceanus, Mare, Fretum, Sinus, Lacus and Fly- 
men. CHD 
19. And firſt Oceanus or the Ocean is that 
general Collection of all Waters, which encom- 
palleth the Earth 9n every {ide. 

20. Mare the Sea, isa part of the main Ocean, 
to which we cannot come but through ſome Fre- 
tum or Strait, as Mare Meaiterraneum, And 
it 'takes-it name firſt either from the adjacent 
Shore, as Mave Adriaticum, from the City-of 
Ad71a; or ſecondly from the fir{t diſcoyerer, as 
Mare Magellanicum, from dagellanus who firſt 
found it, or thirdly from ſome remarkable acci- 
dent , as Mare Icariunm from the drowning of 
Tearus the Son of Dedalus. © <1 

21. Fretnm, a Strait 1a Part of the Ocean 
penned within ſome narrow- Bonnds,. and ope- 
ning a way into ſome Sea, or out of ſome Sea in- 
to the Ocean, as the Strait of Helleſpont, G- 
bralter, &c. : 

22.. Lacus, a Take 1s a great body or collecti- 
on.of Water, which hath no viſible Intercourſe 
with the Sea, or influx into it; as the Lake-6t 
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Thraſymene in Italy, and Lacus ' Aſphaltites , or 
the dead Sea inthe Land of Canaar: 

:23. Flumen or Fluvins 1s a water-courſe con. 
tinually running, ( whereby it difters frum Srag- 
##» a ſtanding Pool ) iſſuing from ſome Spring 
or Lake, and emptying it ſelf into ſome part 
of the. Sea, or ſome other great River, .the 
mouth or outlet of which is called Oftium. 
And thus we have gon over thoſe particulars 

both of Earth and Water, which appertain to 
this Science of Geography in the general; We 
will now. proceed to a more particular Conſide- 


ration of the ſeveral parts into which the Ter- 


reſtial Globe is commonly divided. 
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CHAP. Hh: - 
_ Of Europe. 


THe Terreſtial Globe. 1s divided into two 
| parts, known or unknown. : 

2, The unknown or the parts of the World 
not fully diſcovered, are diſtinguiſhed into 
Narth and South, the unknown' parts of the 
World towards the North, are thoſe which 
lie between the North part of Europe or Americe 
and the North Pole; and the unknown parts of 
the World toward the South, are thoſe which 
ly between the South part of America and the 
South Pole. | ob 
3. The known parts of the World were 
antiently theſe:three, Europe, Aſia and Africk, 
6 .which 1n latter ages a fourth hath been ad- 
ded which is called America. 


4. Europe 
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4. Europe is bounded on the North with the 
Northern Ocean, and on the South with the Me- 
-diterranean Sea, onthe Eaſt with the River Ta- 
nais,, and On the Weſt with the WeſternOcean, 
and is contained betweenthe Tropick of Cancer, 
and the Pole ArCtick, or 44 degrees as moſt do. 
ſay, taking its beginning Southward from Sicily 
where the Pole is elevated 36 degrees, and is 
thence continued to 80 degrees of North Lati- 
tude, and 10 the whole Lagitude of Europe IS.in 


Engliſh miles 2640, but ſome allow to Europe 45- 


degrees of Latitude, that is in Engliſh miles 
| 2700. | 

: 5. TheLongitude of Exropeis reckoned from 
the furtheſt part of Spain and the :4rlantick Oce- 
an, to the River Tanais, which ſome feckon to. 
be 60 Degrees, to one of which Degrees paſſing 
through the middle of Exrope, they allow fifteen 
German miles almoſt, or ſixty Engliſh, and ſo the 
Longitude in Gerwan mules is goo, in Engliſh 
3600. Ll 
6. Europe though the leaſt of all the four 
Quarters of the World, is yet of moſt renown 
amongſt us: Firſt, becauſe of the temperature of 
the Air, and fertility of the Soil: Secondly, 
from the ſtudy of Arts, both ingenuous and me-. 
chanical : Thirdly , of the Roman and Greek 
Monarchies: Fourthly, from the purity and ſin- 


cerity of the Chriſtian Faith: Fifthly, becauſe 


we dwell in it, and ſo give it the firſt place. .. 
7. Europe may be conſidered as it ſtands. di- 

vided into the Continent and the Iſlands : the 

Continent lying all together , containeth theſe 


Countries. 1. Spain. 2. France. 3. Germas 


NY. 4. Italy, and the Alpes. 5. Belgium. 6. Den-: 
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mark. 7. Swethland;, 8. Ruſſia, 9g. Poland 
Lo. Hungary. 11. Sclavoma. 12. Dacia, and 
13.. Greece, Of eachof which 1 will give ſome 
| ſhort account ; as alſo of the chief Iſlands ay 
they are diſperſed, inthe Greek, Xgzan, Cretan 
and Ionian Seas, with thoſe in the Adriatick, Me. 
diterranean , and inthe Britiſh and Northern Q. 
Cean. . 

- 8. Amongſt theſeI give Span the firlt place, as 
being the moſt Weſgern Part of all the Conti- 
nent of Exrope environed on all ſides with the 

_ Sea, except towards France; from which it is 
ſeparated by the Pyrenzan Hills : but more parti. 
cularly, it is bounded upon the North with. the 
Cantabrian, on the Weſt with the Artlantick Oce- 
an;, .on the South with the Straits of Gibrater, 
on the Eaſt with the Mediterranean, and on the 
North Eaſt with the ſaid Pyrenzan Hills. The 
Figure of. it is compared by Strabo to an Oxcs 
hide fpread upon the Ground; the Neck whereot 

being that /thmmw which unites it to Frarce. 

9. Thegreateſt length hereof, it reckoned at 
800 miles, the breadth where it is. broadeſt at 
500, the whole Circumference 2.480 Italian 
miles'; but 74ariana meaſuring the compaſs of it 
by the bendings of the Pyrenzan Hills, and the 
creeks and windings of the Sea, makes theull 
Circuit of it to be. 2816 miles of Italian mea-W jj 
{ure. HE get, | 

110. It ts ſituate inthe more Southerly Part oi 
the Northern temperate Zone, and almoſt 1n the 

"midſt of the fourth and ſixth Climates ; the 
longeſt day being 15 hours 'and a quarter 
length in the moſt Northern Parts hereof: but 
1a the extream South neat to: Gibralrer not above 

| 5M  fourteeh 
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ourteen, which Sitvation of this MES, ; 


refsi 


zbſcured with miſts and vapours,and not fo much\ 
Kibject to Diſeaſes as the more Northern Reght 
ions are. 3 
e-W 71. This Continent : 1s. ſubdivided into the 
)-EKingdoms of Navarr.- 2. Biſcay. 3. Guipnſco#n.), 
4. Leon and Oviedo, 5. ſo; "57 6. Corduba: 
4-1. Granada. 3. Murcia. 9. Toiedo. 10, Caſtile: 
1-Yit. Portugal. 12. Palntia. 13. Catalonia. 14. 
Bl 1ajorca. And 15. Aragon; but all of them are! 
18 Ynow united in the Monarchy of Spair. 
i 12. France according to the preſent dimenſ;» 
KEons of it, is bounded on the Eaſt with a Branch 
--Rof the Alpes which divide Dauphine and Piemont, 
7 Masalſo with the Countries of Savoy, Switzerland, 
Nand ſome Parts of Germanyand the Netherlands. 
On the Weſt with the Aquitanick Ocean; and a 
SE Branch of the Pyrenzan Mountains which 1 vide 


Wit from Spain. On the North with the Engliſh | 


Ocean, and ſome Par ts of Bel7ium, and on the! 
t South with the reſt of the Pyrenzan NRA 
AW and the Mideterranean. 
ny 13. The Figure of it is almoſt ſquare, eachy 
IL fide of the Quadrature being reckoned 600 miles 
Yin length, but they that go more exattly to work. 
I upon it, make the length thereof to-be 660 Ita- 
d-W lian miles, the breadth 570, the whole Circum- 

ference 2040, It 1s ſea ted; in the Northern tem- 
YN perate Zone, between the middle Parallel of the 
YN firſt Clime, where the longeſt day 1s 15 hours, 
CY and the middle Parallel of the eighth Clime, 
TY where the longeſt day 1s 16 hours and a halt. 
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ing Country, are. '1: Franc 


ſpecially ſo called. 


2. Champagne. 3. Picardy. 4. Normandy. F, 
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Bretagne, 6. The Eſtates of Angion. 7. La Be- 


auſio. 8. Nivernois. 9. The Dukedom of Boyr- 
bon. 16. Berry. 11. Poicton. 12. Limoſin. 13, 


| Piregort. 14. Quercu. 15. Aquitain. 16. Lan- 


guegoc. 17. Provence. 18. Danlphine. 19. La 
Breſſe. 20. Liomois. 21. The Dutchy. 22. 
The County of Burgundy. 23. The {lands in 
the Aquitanick and Gallick Ocean: Thoſe of molt 
note are theſe ſix. .1.. Oleron. 2. Ree. 3. T7arſey. 
4. Gernſey. 5. Sarke. 6. Aldernay on the ſhores 
of Normandy, of which the four laſt are under the 
Kings of England. 


15. Italy once the Empreſs of the greateſt | 


Part of the then known World, is compaſled 


with the Adriatick,lonian and Tyrrhenian Seas, 


except it be towards France and Germany , from 
which it 1s parted by the Alpes; fo thatit js in a 
manner , a Peninſula , or a Demi-Ifland. But 
more particularly it hath on the Eaſt the lower 
part of the Aariatick, and the Jonian Sea, by 
which it 1s divided from Greece; on the Welt 
the River Yarus, and ſome part of the Alpes, 
by which it 1s parted from France, on the 
Northin ſome part the Abþes which divide it from 
Germany, and on the other, part of the Adria- 
tick , which divides it from Dalmaria ; and on 
the South the Tyrrhenian and Tuſcan Seas , by 
which it 1s ſeparated from the main Land of 
Africa. 

16. It containeth in length from Aguſta Pre- 


| toria, now called Aſt , at the toot of the Alpes, 


unto Otranto 1n the \moſt Eaſtern Point of che 
Kingdomof Naples 1020 miles; in breadth from 
| the 
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the River Yaro, which parts it from Provence, to 
the mouth of the River Arſia in Frinl;ywhere it 
15 broadeſt, 4.10 miles; about Orrarto, where it 
is narroweſt not above 25 mites ; and 1n the 
middle parts from the mouth of Peſeara in the 
Adriatick_or upper Sea to the thouth of Tobey 11 
the Tu/can or lower Sea, 126 miles. The whole 
compaſs by Sea reckoning in the windings and 
turnings of the ſhore , comes to 3033 miles; 
which added to the 4.10 which it hath by Land, 
make up 1n all 3448 miles: but if the Coaſts ori 
each {ide be reckoned by a ſtraight Line,then as 
Caſtaldo computes it, it comes to no more than 
2550Mmlles. | 

17. The whole Country lieth under the firſt 
and ſixth Climates of the Northern temperate 
Zone, which it wholly taketh up : ſo that the 
longeſt day in the moſt Northern Parts is 15 
hours and three fir{t parts of an hour ; the long- 
eſt in the Southern Parts, falling ſhort a full hour 
of that length. | 


i8. Traly as it ſtands now igdivided into the 
Ringdows of Naples, Sicily and Sardinia, 2. The 


Land or Patrimong of the. Church. 3. The - 


great Dukedomof Tyſcany. 4. The Common« 


wealths of Yenice, Genoa and Luca. F. The E- * 
ſtates of LEY that is the Dukedoms of 
1: Millan, 2. 


antua. 3s Modena. 4. Parma, 

5- Montferrat, and the Principality of Piedmont. 
b [7 To the Peninſula of Italy belong the Alpes, 

aridze 

defenſible Rampart 1:aly isallured againſt France 

and German 


of Hills, wherewith as with aſtrong and 


; Y- They are faid to be five days 
Journey high, covered continually with Snow, 
Ff ; from 
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it. doth contain the Dukedom of Savoy; the 


Seigniory of Geneva; the Country of Walliland, 


Switzerland and the Griſons. 
- 20. Belgium , or the Netherlands, 1s bounded 


on the Eaſt with Feſtphalin, Gulick, Cleve,and the 


Land of Triers, Provinces of the higher Ger- 
many ;, onthe Welt with the main Ocean, which 


divides it from Britain; onthe North with the 


River Ems,which parts it from Eaſt-Friezeland;, 


on. the South with Picardie and Campagre two 


French Provinces ; upon the South-Eaſt with the 
Dukedom of Lorrain. £ 
21. It is in compaſs 1oooltalian or 280 Ger- 
man miles, and 1s ſituated in the Northern tem- 
perate Zone, under the ſeventh,cighth and ninth 


'Climates :. the longeſt day-in the midſt of the 


ſeventh Climate where it doth begin, being 16 
hours, iu the beginning of the ninth Climate in- 
creaſed to 16 hours 3 quarters, or near 17 hours. 


2.2, It containeth thoſe Provinces which in 
theſe later Ages were poſſeſſed by the Houle of 
Burgundy, that is the Lordſhip of Weſt-Friezeland, 
givento the Earls of Holland by Charles the Bald; 
the Earldom of Zwpher united unto that of Gel- 
der by Earl Otho of Naſſau, and finally the Eſtate 
of Groening, Over-Yſſel, and ſome part of Utrecht, 
by Ghazles the Fifth. As it ſtands now divided 
between the Spamards and the States 1t containeth 


the Provinces of 1. Flanders. 2.* Artois. 3, Hat- 


nault. 4. The Biſhoprick of Cambray. '5®.Na- 


mur. 6. Luxemburg. 7. Limbourg. 8. Lityck: 


land, Or the Biſhoprick of Lezge. 9. Brabant. 10. 
Harquiſates 1'1. Hechlin, The reſt of the Ne- 
= 07 ; a  therlands 
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therlands which Fore now for ldinetime wicha 
drawn their obedience from the Kings of Spain, 
are 1. Holland. 2. Zeland. 3. Weſt-Friezeland: 
4s Utrecht. 5. Over-Yſſel. 6. Gelderland. GA 
\ Zutphen. S. Groening. 

. 23. Germany is bounded on the Eaſt with Pruſ- 
ſia, Poland, and Hungary ;, on the Weſt with 
France, Switzerland and Belzium ; on the North 
with the Balrick,Seas, the Ocean, and ſome part 
of Denmark; on the South with the Alps which, 
| Part it from /raly. 


4. The length from Eaſt to Weſt, that is 


bow the Viftula or Weiſſel to the Rhine, is eſtima-_ 


ted at 840ltalian miles, the breadth from North 
to South, that is from the Ocean to the Town of 
BrixeninT" yrol, 740 of the ſame miles. So that: 
the Figure of it being near a Square, it may take 
uP 3 160 miles' 1N compaſs, or thereabouts. 'Si- 
tuate in the Northern temperate Zone, betweeit 
the middle Parallels of the f{ixth and tenth Clia 
mates ; the longeſt day in the moſt Southern 
Parts being 15 hours and an half, and in the moſk 
Northern 17 hours and aquarter. 

25- The Principal Partsof this great Conti- 
nent, are 1. Cleveland, 2. The Eſtates of the 
three ſpiritual Electors, Colen, dentz, and Triers. 
2. The Palatinate of the Rhine. 4. Alſatia. 5: 
Lorrain. 6. Suevia Or Schwaben; 7. Bavaria. 8: 
Auſtria and its Appendices. 9. The end 
- tion of Waderaw. 10. Francona. © Wirtens 
berg. 12. Baden. 13. The Palatinars of Norths 
goia , or the Upper Palatinate. 14. Bohemia ſo 
the Incorporate Provinces. 15. Pomerdiid. 16. 


Mecklenburg. 17. The Marquiſate-of Brandeti- 
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burg. 18. Saxony , and the Members of it. 19; 
The Dukedom of Brunſwick, and Lunenburg. 20. 


Eaſt-Friezeland. 


-+26. Denmark or Danemark, reckoning in the 
Additions of the Dukedom of Holſ#eir, and the 
great Continent of Norway, with the Iſles there- 
of, now all united and incorporated into one E- 
ſtate is bounded on the Eaſt with the Baltick Sea 
and ſome part of Sweden; on the Weſt with the 
main Weſtern Ocean; on the North-Eaſt with 
a part of Sweden; full North with the main fro- 
Zen Seas; and on the South with Germany,from 
which it is divided on the South-Weſt by the 
River Alb:s, and on the South-Eaſt by the Trave ;, 
a little 1Zhmus or neck of Land uniting it to the 
Continent. | 
27. Itlicth partly in the Northern temperate 
Zone, and partly within the ArQtick Circle; ex- 
tending from the middle Parallel of the tenth 
Clime, or 55 degree of Latitude where it joyn- 
eth with Germany, as faras the 71 degree where 
it hath no other bound but the frozen O- 
 cean; by which account the longeſt day in the 
moſt Southern Parts 1s 15 hours and a quarter, 
but 1n the Parts extreamly North, they have no 
_ Night for two whele Moneths, three Weeks, one 
Day, and about ſeven hours; as on the other ſide 
no day for the like quantity of time , when the 
uk moſt remote from them, in the other Tro- 
Pick. Dn 


| 28. The whole Body of the Eſtate conſiſteth 
emetly of three Members; viz. 1, The _ 
KA | _ com 


The Lantoravedom of Haſſia. 21. Weſtphalen. 22. |} 


to Geogtaphy. 435 
dom of Holſtein ; containing Wagge/land , Dil- 
marſh, Starmaria, and Holſtein, eſpecially ſo call- 
ed. / 2. The Kingdom of Demmark;, compre- 
hending both 7airlands, part of Scandia, and the 
pry ot or Baltick Wlands. 3. The Kingdom 
of Norway conſiſting of Norway it felt, and the 
Iſands'of the Northern Ocean. 

29. Swethland 1s bounded on the Eaſt with 
Muſcovy , on the Weſt with the Doferine Hills, 


which divide it from- Norway ; on the North 


with the great frozen Ocean ſpoken of before ; 


on the South with Denmath, Liefland, and the © 


Baltick Sea. 

30. It is ſituate under the ſame Parallels and 

Degrees with Norway , that is, from the firſt 

Parallel of the 12 Clime, where the Pole is ele- 
yated'58 degrees 26 minutes, as far as to the 71 
degree of Latitude, by which account the long- 
eſt day in the Southern Point 1s but 18 hours, 
whereas on the-fartheſt North of all the Coun- 
trey, they have no Night for almoſt three whole 
Moneths together. 

31. The whole Kingdom 1s divided into two 
Parts, the one lying on the Ealt, the other on the 
Weſt of the Bay or Gulf of Boderer,being alarge 
and ſpacious branch of the Balrick Sea, extending 


from the” moſt Southerly Point of Gothlarad, as 


tar as to Lapland on the North. According to 
which Divifion we have the Provinces of 1, Gorh- 
land. 2. Sweden lying on the Welt fide of the 
Gulph. 3. Lapland. ſhutting it up upon the 
North. 4. Bodia or Bodden. F. Fwlandon the 


Eaſtſide thereof, 6. The Syeed:ſhIflands, where 


t mingleth with the reſt of the Baltick, Seas. 
32. Ruſia is bounded on the Eaſt by Tartary, 
F f-3 on 
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on the Weſt with Lives wi rien, frommhich 
it is divided by great mountains and the River 
Polz , on the North by the frozen Ocean, and 


ſome part of Lapland, and on the South by L:i- © 3: 
71ania aProvince of the Kingdom of Poland, and 7: 
the Crim Tartar inhabiting on the Banks of Palu | # 


Xeotis , and the Evuxine Sea. It ſtandeth 
partly in Exrope and partly in 4a, the River 

anais Or Don running through it, the common 
boundary of thole.great and noted parts of the 
world. . 
"23, 1015 ſcituate North within the Artick Cir- 
cle ſo far, that the longeſt day in Summer will 
| be full fix months, whereas the longeſt day'in 
bl, parts 45 but. 16 hours and an 

? 
-/ , It is divided i into the Provinces of 1, Mol. 
touy "Ipecially ſo called. 2. Snoleufp 10, 3. Moſaifty, 
4: Pleſeo, .5, Novaorod the ; great , 6. Corelia , 
7. Blarmigy, o, Petzora, 9. Candora', 10. Obdora, 
Ll. FUIrIA,, 12, Severiay 1.3s Permid, 14 RoZAn, 
15. Wiathba 24, 16. Caſait, 17 Aſtracan , 18. Novo- 
goraia inferiour, 19. The Morduits Of Moranua, 
20. Worotime, 21. Tuba, 2.2, Wolodamir, 2.3. Duina, 
24 theRuſſjan Iſlands. ., +; . 

. Poland.is SIS. on the Eaſt with Ruſſ ia, 
6d the Crim:Tartar,from whom it is parted by 
the River Baryſthenes; onthe. Welt with Germa- 
zy, on the North with the Baltick Sea and ſome 
Part of Ryſſia,. on the South with the Carpathian 
Mountains, which divide it from Hungary,Tran- 
flvania, and Moldavia. It is of figure round in 
compals 2600 miles, {cituate under tne 8 and 
12 Climates , ſo that the longeſt day in the 
louthern Parts 1s but 16 hours and about 15 

Hours 
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hours in the parts moſt North. 
36. The ſeveral Provinces of which this King- 


Jom doth confiſt, are 1. Livonia, 2. Samogitiay 


3. Litnama, 4. V0 ſhivis, 5- Podolia, 6. Ruſſia nigra, 
7. Maſſovia, 8. Podlaſſia, 9. Pruſſia, 10. Pomerel- 
be I 1. Poland ſpecially fo called. 


7. Hungary 1s bounded onthe Eaſt with Tran- 


FRAY and Walachia, on the Welt with Sterria, 


Auſtria and XMoravia,on the North with the Car- 


pathian mountains which divide it fromPoland,and 


on the South with Sclaveria, and ſome part of 
Dacia: 1t extendeth in length from Preſburg a- 
long the Danow to the borders of Trarnſilvania, 
for the. ſpace of 3oo Engliſh miles, and 190 of 
the ſame mules 1n breadth. 

38. Itlieth in the Northern temperate Zone, 
betwixt the middle parallels of the 7 and o Cli- 
mates, ſo that the longeſt Summers day in the 
Southern parts is but 15 hours and an half, and 
not above 16 hours 1n the parts moſt North: 

40. This Country 1s commonly divided into 


_ the upper Hungary and the lower, the upper ly- 


ing on the North of the River Daroi7, the lower 
lying on the South of that River, comprehend- 
ing all Parnonia inferior and part of-Superior, 
and is now poſſeſſed by the King of Hungary and 
the Great 'Turk, who is Lord of the molt part 
by Arms and Conqueſt. 


O.j- Sclavenia is hounded on the Eaſt with 
Servia, Macedonia and Epirus, from whici It 15 
parted by the River Driamzs, and a line drawn 
trom thence unto the Adriatick, on the Weſt 
with Caz mola 1 IN Germany , and Ifria In the Seig 
Fi + niory 
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Ihory of Venice, Fromm Thich aſt it 1s divided by 
theRiver Arſia;, onthe North with Hungary , ON 
the South vyith the Adriatick _ 
41. It is ſcitvate in the Northern temperate 
Zone, between the middle Parallels of the ſixth 
and ſeventh Climates, ſo that the longeſt day in 
Summer is about 15 hours and an halt. 


42. This Country as it came at laſt to be di- of 


vided, between the Kings of Hungary and the 
State of Venice; is diſtinguiſhed into 1. Windiſch- 
land, 2. Ovetia, 3. Boſnia, 4. Dalmatia, 5. Libur- 


nia Or Cantado ai Zara, and 6. The SFIAVONIEn | E 
lands. 


43. Dacia is bounded on the Faſt with the 
'Fuxine Sea and ſome part of Thrace ; on-the 
Weſt with Fuzgary and Sclavonia; on the North 
with Pcdolza, and ſome other members of the 
Realm of Poland, on the South with the reſt of 


| Thrace and Migtodonia. 

44. It lieth on both ſides of the Danow front- 
ing all along the upper and the lower Hungary, 
and ſome part of Sclavonia; extended from the 
-7 Climate to the 10; ſo that the longeſt Summers 
day in the moſt northern parts 1 thereof, is near 
17 hours, and in the moſt ſouthern 15 hours 3 
crrers. .-- | 

45: The ſeveral Provinces comprehended un- 
derthe name of Dacia,are 1. Tranſulvana, 2.79l- 
Aavia, 3. Walachia, 7. Raſcia, 5.Servia, 6. Bulga- 
#14, the firſt four 1 in old Dacia, on the North 
{ide of the Darnow; the two laſt in new Dacia, 
on the South thereof. 

oþF- Greece IN the preſent Latitude and ex- 
FFT thereof, IS  hounded on the Eaſt with the 


Pr opontic, 
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Propontick, Helleſpont , and Egean Seas, on 

the Weſt with the Adriatick ; onthe North with 

Mount Hemus which parteth it from Bulgaria, 

Servia and ſome part of Myricum ;, and on the 

South with the Sea [onian; 1o that it is ina man- 

ner a Peninſula or Demi-Iſland, environed 0n three 
ſides by theSea, on the fourth only united tO the 

Ml rcſt of Europe, 

4.6, It 1s ſcitvate in the northern temperate 
Zone, under the fiith and fixth Clinates , the | 
longeſt day being 15 hours. 

47. In this Country formerly ſo famous for 
learning and government, the ſeveral Provin- 
ces are 1. Peloponneſus, 2. Achaia, 3. Epirus, 4. Al: 
bania, 5. Macedon, 6. Thrace, 7. The Iſlands of 
the Propontick; 8. Egean, "nd . The Ionian 
Seas, and 10. finally thelſle of Gs 

And thus I have given you a bricf deſcription 
of thoſe Countries which are comprehended in | 
the Continent of Europe; the Iſſands in this part 
of the worldare many; Iwillmention only ſome 
few. Theſe two in the Britiſhand Northern O- 
cean, Known by the names of Great Britain and 
Treland are the moſt famous, to which may be ad- 
ded Greenland. In the Mediterranaen Sea you 
have the Iſlands of Sicilia, Sardinia, Corſica and 
Crete , which is now called Candia the greater 
and the leſs: As for the other Iſlands belonging 
to this part oithe world, the Reader may expect 
a more particular deſcription from them who 
aye Or ſhall write more largely of this ſubjeft : . 
This we deem ſufficient for our preſent purpoſe. 
Let this then ſuffice for the deſcription of the 
iſt part of the World called Emrope. 


CHAP. 


In Introduction 


C HA Pp. I 'V. » 


Of Aſia. 


S:a is bound on the Weſt with the Medite. 
ranean and Agzan Seas, the Helleſpont, 
Propontis , Thracian, Boſphorus and the Enxine 
Sea, the Palns Meotis, the Rivers T anais and Du. 
:2a, a Line being drawn from the firſt of the 
two ſaid Rivers unto the other, by all which it is 
parted from Europe; on the North it hath the 
main Scythick Ocean; but on the Ealt the Indi- 
an Ocean, and Mare del Eur by which it 1s ſepa- 
rated from America; on the South the Mediter: 
ranean, or that part of it, which 1s called the 
Carpathian Sea, waſhing the ſhoars of Anatolia, 
and the main Southern Ocean, paſling along the 
Indian, Perſian and Arabian Coaſts: and finally 
on the {outh-weſt, the red Sea or Bay of Ara- 
va, by which 1t is parted from Africk, Envi- 
roned onall ſides with the Sea, or ſome Sea like 
Rivers, except a narrow 1thmus 11 the ſouth- 
welt, which | joyns it to Africk.,, and the ſpace of 
ground ( whatſoever it be ) between Dwza and 
Tanais, on the North-weſt which unites 1t to 
Europe. 

2. It is ſituated Eaſt and Weſt, from the 52 
tothe 169 degree of Longitude; and North 
and South from the 82 degree. of Latitude t9 
the very Aquator; ſome of che Iflands only Iy- 
ing on the South of that Circle: ſo that the 


fongeſt ſummers day in the ſouthern parts, 1s] 


but twelve hours, but in the moſt northern parts 


hereof almoſt four whole Months eh F 
1 


gn ee 


the Thracian Boſphozns, Propontis, Heleſpont and 


3. This Country hath heretofore been had in 
ſpecial honour ;, 1. For the creation of Man, 
who had his firſt making in this. part -of the 
World. 2. Becaule in this part of it ſtood the 
Garden of Eden, which he had for the firft 
place of his habitation. 3. Becauſe here flou- 


| riſhed the four firſt great Monarchies of the Aſ- 


fyrians, Babylonians, Medes and Perſians. 
Becauſe it was the Scene of almoſt all the memo- 
rable Actions which are recorded by the pen- 
men of the Scriptures. 5. Becauſe our Sayiour 
Chriſt was borne here, and here wrought his 
moſt divine Miracles, and accompliſhed the 
great work of our Redemption. 6. And final- 
ly, becauſe from hence all Nations of the World 
had their firſt beginning, on the diſperſion which 
was made by the Sons of Noah after their vain 
attempt at Babel. 
4. This part of the World for the better un- 
derſtanding of the Greek and the Roman Stories 
and the eſtate of the Aſlyrian, Babylonian and 
the Perſian Monarchies, to which the holy Scrip- 
tures-do ſo much relate, we ſhall conſider as di- 
vided into the Regions of 1. Anatolia or Aſta 
minor. 2. Cyprus. 3. Syria. 4. Arabia. 5. Chal- 
dea. 6. Afſſyria. 7. Meſopotamia. 8. Turcoma- 
mia. 0. Media. 10. Perſia. 11. Tartaria. 12. 
China. 13. India. and 14. the Oriental Iſlands. 


Anatolia ox Aſia minor. 


Anatolia Or Aſia minor, 1s bounded on the Eaſt 


with the River Emnphrates, by which it is par- 
ted from the greater 4/a; on the Weſt with 


the 
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the Egean Sea, by which it 1s parted from E. 
rope; onthe North with Pontus Enxinus, called 
alſo the black Sea, and Mare Maggiore, and on 
the South by the Rhodzjan, Lydian and Pam. 
pPhilian Seas, ſeveral parts of the Mediterranean, 
So that it isa Demi-lfland or Peninſula environed 
on all ſides with water, excepting a {mall 1thmus 
or Neck of Land extending from the head of 
Euphrates to the Euxine Sea, by which it is joy. 
ned to'the reſt of 4a. .  wr_Rs.. 7 
[t reacheth from the 51 to the 72 degree of 
Longitude, and from the 36 to the 45 degree 
of Latitude, and lyeth almoſt in the ſame poſi- Il l- 
tion with Jtaly, extending from the middle Pa- I ” 
rallel of the fourth Clime, to.the middle Parallel 
of the ſixth, ſo that the longeſt ſummers day in 
the Southern Parts, is about 14 hours and a 
half; and.one hour longer in thoſe parts which | 
lie moſt towards the North. -— W-- 
The Provinces 1nto-which 1t was divided be» I 7” 
fore the Roman Conqueſt were 1. Bithynia. 2, | 
| Pontus. 3, Paphlagonia. 4. Galatia. 5. Cappadocia.. I P* 
6. Armenia Major & Minor. 7. Phrygia minor. th 
8. Phrygia major. 9. Myſia the greater and the | 7A 
leſs. 10. Afia ſpecially ſo called, comprehending I ©® 
£olis and Tonia. +41. Lyaia. 12, Caria, 13. Ly- thi 
cia, 14. Lycavnia. 15. Piſidia. 16. Pamphylia. Þ} "© 
17. {ſaxria. 18,Cilicia. 19. The Province of I ** 
the Aſian Iſles, whereof the molt principal are 
1. Tenedos. 2. Chios.. 3. Samos. 4+ Choos. 5. Ica- || © 
714, 6. Leſvos. 7. Patmos, S, Claros, 9 Carpa- Fs 
- ths. 10. Rhodes, 


Cyprus 


bl l 5 FE. 
"VS "> 


, Cyprus. 


Cyprus is ſituated in the Syrian and Cilician 
Seas, extendedin length from Eaſt to Weſt 200 
miles, in breadth 60 the whole compaſs reck- 


| oned 550, diſtant about 60 miles from the rocky Wl | 
© Shores of Glicia in Aſia mor, and about one WY 
* © hundred from the main Land of Syria. Wl \| 
KM It is ſituated under the fourth Climate , f6 Wl | 
that the longeſt day in Summer is no more than "ng 
- MW 14 hours and ahalt. | | 
Divided by Ptolemy into the 4. provinces of = | 
1. Paphia. 2. Amathaſia. 3. Lepathia. 4. Sala- Wl | 


} 3. " 4 | 
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Syr1a. 

Syria.is bounded on the Eaſt with the River | WW 1 
Eupbrates by which it 1s parted from Meſopora- Ky 
m4; on the Weſt with the Mediterranean Sea; \ 


. f 
on' the North with Cilcia and Armeni#minor, \T 
_ If parted: from the laſt by mount Tas; andon _: : 
Ef the South with Paleſtine, and ſome parts of 4- 184 
| I rabia. The length hereof from Mount Taurus . -. = 
ff tothe Edge of Arabia, is ſaid to be 525 Miles ; =_. 
' | the breadth from the Mediterranean to the Ri- | Wi: 
Ver Euphrates 4.70 Miles , drawing {omewhat 4 | 
> If near unto aSquare. a _. ki 
The whole Country was antiently divided in- | - 
to theſe ſix parts. 1. Phenicia. 2. Paleſtine. 3. Sy- _ | 
14 ſpecially ſo called. 4. Comagena. 5. Palmyrene. | 
and Celofyria, Or Syria Cava. | 


— 


Arabia 
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Arabia. 
Arabia hath on the Eaſt Chaldea and the Bay 


or Gulf of Perſia, on the Weſt Paleſtine, ſome 
part of Egypr, and the whole courſe of the 
red Sea, on the North the River Euphrates with 
ſome parts of Syria and Paleſtine, and on the 
South the main ſouthern Ocean. lt is incircuit 
about 4000 Miles, but of ſo unequal and hete- 
regencous Compolition, that no general Cha- 
racter can be given of it, and therefore we muſt 
look upon it as it ſtands divided into 4rabia De- 
ſerta, 2. Arabia Petraa. 3. Arabia Felix and 
4. The Arabick, I{lands. 


Chaldea. 


Chaldea 1s bounded on the Eaſt with . Su{cans 
a Province of Perſia; on the Weſt with Arabia 
deſerta ; on the North with 24ſopotamia;, and on 
the South with the Perſian Bay and the reſt of 
Deſerta. | 


Aſlyria. 


Ajyria 1s bounded on the Eaſt with Media, 
from-which it is parted by the Mountain called 
Coatihras ; onthe Welt with 7deſoporamia, from 
which it is divided by the River Tygris; on the 
South with S»ſtaza;, and on the North with ſome 
part of Tarcomania;, it was antiently divided 
into {ix parts. 1. Arraphachitis. 2. Adiabence 
"# Calacine, 4+ Aobelites. F. Apolloniates. 


Meſopotamip 
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| Meſopotamia. 


Meſopotamia 1s bounded on the Eaſt with the 4 


River Tysris by which it is parted from Afria; 
on the Weſt with Euphrates Which divides it 
from Comagena a Province of Syria; on the North 
with Mount Tauras; by which it 1s ſeparated 
from Armenia major; and on the South with Chal- 
dea and Arabia deſerta from which laſt it is par« 
ted by the bendings of Exzphrates alſo. - It was 
antiently divided into, 1. Anthemalia. 2. Chal- 
citis. 3. Canlanitis. 4. Acchabene. 5. Anco- 
rabitts and 6. Inge. 


'Turcomania. 


Turcomania 1s bounded on the Eaſt with fed: x 
and the Caſpian Sea; on the Welt with the Eux- 
ine Sea, Cappadocia and Armenia minor ;, on the 
North with Tartary, and on the South with e- 
ſopotamia and Aſyria. A Countrey which con- 
iſteth of four Provinces. 1. Armenia major OC 
Turcomania properly and ſpecially ſo called. 2. 
Colchis. 3. Iberia. 4. Albania. 


Media. 


Media 1s bounded on the Eaſt with Parthza, 
and ſome part of Oryrcania, Provittcesof the 
Perſian Empire; on the Welt with Armenia ma- 
jor, and ſome part of Aſia; on the North 
with the Caſpian Sea and thoſe parts of Armenia 


major, which now paſs in the account of Tberia, 
Georgia;, and onthe Soutn with Perſea, Itisnow 
divided 
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divided into two Provinces. | 1, Arropatia. 2. Me. 


| Perſia. 


Perſta 1s bonnded on the Eaſt with 1ndias on 
the Welt with Media, Afſyria, and Chaldea; on 
the North with T artary, on the South with the 
main Ocean. a 

TItisdivided into the particular Provinces of 
I. Suſtana, 2. Perſis, 3. Ormur, 4. Carmas- 
ma.' F- Geadroſia, 6. Drangianas 7. Aracho. 
ſia. 8, Paropamiſus. 9. Aria. 10. Parthia. 
11. Hyrcama. 12. Maroiana and 13. Battria, 


Tartaria. / 


Tartaria is bounded on the Eaſt with China, 
the Oriental Ocean, and the Straits of 4-1- 
an, by which it 1s parted from America, onthe 
Weſt with Ruſſia and Podolia, a Province of the 
Realm of Poland; on the North with the main 
 Scythick or frozen'Ocean; and on the South 
with part of China, from which it is ſeparated 
by a mighty Wall, ſome part of Izdia, theRi- 
ver Oxus parting it from Batt-iaand Margiana, 
two Perſian Provinces; the Caſpian Sea which 


ſeparates it from 4:dia and Hyrcania;, the Cau- 


caſian Mountains 1nterpoling between it and 
Tarcomania ; and the Euxine Sea which divideth 
jt from Anatolia and Thrace. | 


It reacheth from the 5odegree of Longitude 


to the 195 which 1s 145 degrees from Weſt tb 
Eaſt; and fromthe 40 degree of Northern La- 
titude, unto the So, whic1 is within 10 de- 
SEET———= | Lrecs 


_  - @Geognaphy!  Ya57 © 

 grees of the Pole it ſelf, By which accompr it | 
lieth from the beginning of thefixth Clime,where 
the longeſt day in Summer 1s 15 hours, 'tillthey 
ceaſe meaſuring the Climates, the longeſt day 
in the moſt Northen parts hereof being full fix 

8 Months, and in the winter halt of the Year, the 


| night as long. TN | | | 
| It is now divided into theſe five parts. 1. Tar- ui 
taria. Precopenſis. 2. Aſiatica, 3. Antiqua, 4s oy 
Zazathay. Fo Cathay. | | | | "nn 
_ | - | | 
China is bounded on the North with Altay and | 


the Eaſtern Tartars, from which it is ſeparated 
by a.centinued Chain of Hills, part of thoſe of. \Bx 
Ararat, and where that cham 1s broken off Or My 
interrupted, with a great wali extended 400 My 
Leagues in length; on the South partly with 
Cauchin China a Province of Tndia, partly with. 
the Ocean; on the Eaſt with the oriental Ocean, 
and on the Weſt with part of India and Cathay. .\ 

It reacheth from the 130 to the 160 degree 87 
of Longitude, and from the Tropick of Cancer 
| to the 53 degree of Latitude; fo that it lieth Fi 
| under all the Climes from the third to the ninth = M4 
incluſtively. The longeſt ſummers day in the || 
ſouthern parts being 13 hours and 40 Minutes - 
increaſed in the moſt northern parts to 15 hours 4 
and, 3 quarters. 
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Hand of Chores and the Ifland-of Cheaxan 
India. 


| tndiais bounded on the Eaſt with the Orjen- 
tal Ocean and ſome part of Chiza;, on the Welt 
with the Perſian Empire; on the North with 
ſome Branches of Mount .T aur«s, which divide 
it from Tartaryz on the South with the In- 
dian Ocean. 
Extended from 106 to 159 degrees of Lon- 
gitude, and from the e£quaro7 to the 44th de- 
Sree of Northern Latitude, by which atceunt it 


Heth from the beginning of the firſt to the end 


ofthe ſixth Clime,the longeſt Summers day m the 
ſouthern Parts being 12 hours onely, arid 1n 
the parts moſt North 15 hours and a halt. - 

The whole Country 1s vided into two main 
parts, India intra Gangem , and Jndia extra Gan- 
gem. 


The Oriental Jſtands. 


The Oriental Iſlands are 1. Fapar. 2. The 
Philippine and les adjoyning. 3. The Iſlands 
of Bantam. 4. The Moluccoes. F. bas” cal- 
ted Sinda or the Celebes. 6. Fava. m7. Borneo. 


8. Sumatra. 9. Ceilan. and 10. others of leſs 


Chap. V. 


#8 (CF. {| 


O {a Africk. 


Frick, is bounded on the Eaſt by the Red 
A Sea, and Bay of A-abia, by which it is 


parted from Aſia; onthe Weſt by the main At- 


lantick Oceans interpoling between it and Ame- 
rica ; on the North by the Mediterranean Sea, 
which divides it irom Europe and Anatolia; and 
ON the South with the Xthiopick Ocean, ſe- 
parating it from Terra Auſt ralis incornita or the 
{outhern continent, parted from all the reſt of 
the World except 4/2 only, to which it is joy- 
ned by a narrow 1tþ-mus not aboye 60 miles in 
length. 

It is ſituate for the moſt part under the Tor. 
rid Zones, the equator crolhing it almoſt in the 
midſt. It 1s now commonly divided into theſe 
ſeven parts. 1. e/£zypt. 2. Barbary or the 
Roman Africk. 3. Numidia. 4. Lybia. 5. Ter- 
ra Nieritarum. 6, Ethiopia ſuperior. and 79. = 
thipia inferior. 


igyPt 


e/Erypt 1s bounded on the Ealt with Idume, 
and the Bay of Arabia, on the Weſt with Bar- 
bary, Numidia, and part of Zybia, onthe North. 
with the Mediterranean Sea; on the South with 
Athiopia ſuperior,or tne Avyfſyu Emperor; It is 
lituate under the ſecortd and fifth Climates, ſo 
that the longeſt day 1n Sununer 1s but thirteen 

hours and a half. Fa 
Gg2. Barbary. 
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Barbary. . 


\ 


Barbary is bounded on the Eaſt with Cyrenat- 


ca; on the Welt with the Atlantick Ocean; on - 


the North with the Mediterranean Sea, the 
Straits of Gibralter and ſome part of the Atlan- 
tick alſo; on the South with Mount Alas, 'by 
which it is ſeparated from Lyb:ia znferior or the 


Deſarts of Lybia. fo Fs 
It is ſituated under the third and fourth Cli. 


mates: ſo that the longeſt Summers day in the 
parts moſt South, amounteth to 13 hoursand 3 
quarters, and in the moſt northern parts It is 14 
This country 1s now Te- 
duced to the Kingdoms of 1. Tums. 2. Tremeſch 


hours and a quarter. 
or Algiers. 3. Feſſe and 4. Horocco. 


Numidia. 


on the Weſt with the Atlantick Ocean; on the 


North with Mount Atlas, which parteth it from 


Barbary and Cyrene ; on the South with Lybia 
Deſerta. Fj 


Lybia. 


Lyvia 1s either Interior or Deſerta, Libia inte- : 


r10r 15 bonnded on the North with Mount A4:las 


by whichit is parted from Barbary and Cyrenat- 
ca; on the Eaſt with LZybia Marmarica interpo- 


ſed between it and Ezypr, and part of «Ethiopia 


ſuperis7, or the HabaſſineEmpire; on the South 
with /Erh10pia inferior, and the Land of the Ne- 
— groes 


Numidia is bounded on the Eaſt with Eyypr, 


ka © # © 
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groes; and on the Weſt with the main Atlan- 
tick Ocean. Es 
Lybia deſerta is bounded on the North with 
Numidia or Biledulgerid;, onthe South with the 
Land of the Negroes; and on the Weſt with G#- 
lata another Province of the Negroes interpoſed 
between it and the Atlantick. | 


Terra Nigritarum. 


Terra Nupritartm or the Land of the Negroes 
is bounded on the Eaſt with e Ethiopia Superior ; 
on the Weſt with the Atlantick Ocean; on the 
North with Lybia deſerta and onthe South with 
the Ethiopick Ocean, and part of </£thiopia 

Inferwr. | 


Ethiopia Superior. 


_ eMthiopia Superior 1s bounded on the Eaſt with 
the Red Sea and the Sinus Barbaricus: on the 
Welt with LZybia Interior, the Realm of Nubia 
in the Land of the Negroes and part of the 
Kingdoms of Congo in the ofher eA£:hiopia; on 
the North with Egypr and Lybia Marmarica, 
and on the South with the Mountains of the 
Moon, by whuch it 1s parted from the main Body 
_ of eEthpia Inferior. 

It is ſituate on both ſides of the Equinodtial, 
extending from the South Parallel of ſeven de- 
grees, where it meeteth' with ſome part of the 
other th:opiato the Northern end of the Iſle of 
Meroz, \ituated under the fifth Parallel on the 
North of that Circle. 
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covered Continent. This in Ptolemyes time wenT 
under the name of Terra InCormita. 


t« 

Ethiopia Inferior. k 

Ethiopia inferior is bounded on the Eaſt with 1 
the Red Sea; on the Weſt with the Ethiopick 
Ocean; ON the North with Terra Nipritarum, | 
and the higher Zrbiopia, and on the South i * 
where itendeth, is a point of a Cons, with the 
main Ocexn parting it from the Southern undil- ; 
| 

| 


— 


C H AP. XVI 
Of America. 


f Jeotiom the fourth and laſt part of the World 

1s bounded on the Ealt with the Atlanrick 
Ocean andthe Yerg:ivian Seas, by which It 1s par- 
ted from Europe and 4frica; on the Welt with 
the Pacifick Ocean, which divides it from Aſa; 
on the South with ſome part of Terra Auſtralis 
zrcopnita, from which it 1s {cparated by a long, 
but narrow Strait , called the Straits of 24:- 
gellan; the North bounds of it hitherto not 
1o well diſcovered, as that we can certainly af: 
arm ittobe Ifland or Continent. 

It is,called by ſome and that moſt aptly, The 
new World ; New for the late diſcoyery, and 
World for the valt greatneſs of it. The whole 
is naturally divided into two great Peninſules, 
whereof that towards the North 1s called Mex: 
caua. That towards the South hath the name 
of Prana: ; the Iftoimus which joyneth 1 thele two 
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together is very long, but narrow in ſome pla- 
ces not above 1 20 miles from Sea to Sea, in many 
not above ſeventeen. i 
The Northern Peninſula called Mexicana, ma 
be moſt properly divided into the Continent and 


Iſlands : The Continent again into the feveral 


Provinces of 1. Eſtotiland,, 2. Nova Francia , 
3. Virgmia, 4. Florida, 5. California, 6. Nova 
Gallicia, 7. Nova Hiſpania, 8. Guntimala, The 
Southern Peninſula called Peraana, taking in ſome 
part of the 1thmus, hath on the Continent the 
Provinces of 1. Caſtella Aurea, 2. Nova Granada, 
3. Peru, 4. Chile , 5. Paraguay , 6. Braſil , 
7. Guiana, and 8. Paria, The Iflands which 
belong to both,are diſperſed either in the South- 
ern Ocean called Mare del Zur, where there 1s 
not any one of Note but thoſe called Los Ladro- 
zes and the Iſlands of Solomoyv. Or inthe North- 
ern Ocean called Mare del Noords, reduced unto 
the Caribes, Porto-Rico , Hiſpaniola , Cuba and 
Famaica, And thus much concerning the real 


, and known parts of the Terreſtrial Globe. 


wu ES. 


CHAP. FvD, 


Of the Deſcription of the Terreſtrial Globe by Maps 
Unwverſal and Particular. 


itherto we have ſpoken of the trueand real 
Terreſtrial Globe, and of the meaſure 
thereof by Circles, Zones, and Climates, as it-is 
uſually repreſented by a Sphere or Globe; which 
mult be confeſled to be the neareſt and the moſ 
commenturable to nature : Yet it may alſo be 
G 8 4 dc 
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deſcribed upon aplain, 1n whole or in part many 
ſeveral ways : But thoſe which are moſt uſeful 
and artificial are theſe two, by Parallelogram and 
by Planiſphere. » 

2, The deſcription thereof by Parallelogram 
1s thus,- the Parallelogramis divided inthe midſt 
by alinedrawn from North to South, paſling by 
the Azores or Canaries for the great Meridian. 
Croſs to this and at eight Angles, another line 
1s drawn from Eaſt to Weſt for the e/£quator 
then two parallels 'to each to comprehend the 
fgure, in the ſquares whereof there are ſet down 
four parts of the world rather than the whole : 
And this way of deſcription though not exact or 
near to the natural, hath yet been followed by 
ſuch as ought ſtil} to be accounted excellent, and 
is the form of our plain Charts, and in places 
near the Xquinoctial may he uſed without com- 
mitting any great error; beeauſe the Meridians 
abant the /FquinoCtial are equi-diſtant , but as 
they draw up towards the Pole, they do-upon 
the Glohe come nearer and nearer together, to 
ſhew that their diſtance is proportionably dimi- 
niihed til] it come to a concurrence, and anſwe- 
rably the Parallels as they are deeper in latitude, 
{0 they grow leſs arid leſs with the Sphere; ſo 
£nat at 60 degrees, the EquinoCtial 1s double to 
tne parallel of Latitude, and ſo proportionably 
of the reſt. 

3. Hence it followeth, that if the picture of 
the earth be drawn upon a Parallelogram,ſo that 
the Meridians be equally diſtant throughout, and 
the Parallels equally extended, the Parellel of 60 
degrees ſhall be as great as the line of the e/£qna- 
97 it {If is,and he that coaſteth about the world 
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in the latitude of 60 degrees, ſhall have as far to 
go by this Map, as hethat doth it in the £qua- 
zar, though the way be but- half as long. For 
the longitude of the Earth in the Aquarer it ſelf, 
1s 21600; but 1n the Parallel of 60 but 10800 
miles. So two Cities under the ſame parallel of 


| 60, ſhall be of equal Longitude to other two un- 


der the Line, and yet the firſt two ſhall be but 
50, the other two an hundred miles diſtant. So 
two Ships departing from the cAquaror at 60 
miles diſtance, and coming up to the Parallel of 
60, ſball be thirty miles nearer, and yet each of 
them keep the ſame Meridians and fail by this 
Card upon the very points of the Compaſs at 
which they ſet forth. This was complained of 
by Martin Cortez and others , and the learned 
Mercator coniidering well - of it, cauſed the de- 
grees of the Parallel to increaſe by a proportion 
towards the Pole. "The Mathematical Genera- 
tion whereof, Mr, Wright in the ſecond Chapter 
of his Correition of Errors in Navigation , hath 
{ought by the inſcription of a Planiſphere into a 
Concave Cylinder. And this deſcription of 
the Earth upon a Parallelogram, may mdeed be 
lo ordered by Art, as to give a true account of 
the ſcituation and diſtance of the parts, but can- 
not be fitted to repreſent the figure of the 
whole. 

4. The deſcription therefore of the whole by 
Planiſphere is much better, becauſe it repreſents 
the face of the Earth upon a plain, in its own 
proper Spherical Figure as upon the Globe it 


ſelf. This deſcription cannot well be cofitrived 


upon ſo few as one Circle or more than two. 
Suppoſe then the Globe to be divided into 
Y e NJ w_ 
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two equal parts or Hemiſpheres,which cannot be 
done but by a great Circle : And therefore it 
muſt he done by the equator or Meridian (for 
the Colure is all one with the Meridian) the Ho.- 
rizon cafinot fix, and the Zodiack hath nothing 
to do nere. 

5. Suppoſe then the Globe to be flatted upon 
the plain of the Zquator , and you have the 
firſt way of projection dividing the Globe into 
the North and South Hemuſpheres. 

In this projection the Pole 1s the Centre, the 
equator 1s the Circumference divided into 360 
degrees of Longitude , the Parallels are whole 
Circles, the Meridians are ſtreight lines , the 
Parallels are Parallels indeed, and the Meridians 
equi-diſtantly concur, and therefore all the de- 
grees are equal. After this way of projection, 
Ptolemy deſcribes that part of the habitable world 
which was diſcovered to his time. 

6. Suppoſe the Glohe to be flatted upon the 
plain of the Meridian, and you have the other 
way of projeCtion;the equator here 15a ſtreight 
line, the great Meridian a whole Circle, 1n this 
Section the Meridians do not equi-diſfantly con- 
cur , the Parallels are not Parallels indeed , 
and therefore the degrees are all un 
equal. 1-3. 

However , this latter way is that which 1s 
now moſt and indeed altogether in uſe. 

7. Particular Maps are but limbs of - the 
Globe, and therefore though they are dfawn 
_ alunder , yet are they ſtill to be done with 
that proportion , as a remembring eye may 
inddenly acktowledge , and joyn them tor the 
whole Body, # UAE 
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TheProjeCtion is moſt commonly upon aParal- 


lelogram, in which the Latitude is to be expre[- 


ſed by Parallels from North to South, and the 
Longitude by Meridians from Weſt to Eaſt at 
10 Or 15 degrees diſtance, as you pleaſe, ,and 
may be drawn either by circle or right Lines; 
but if they be right Lincs, the Meridians are not 
to be drawn parallel, but inclining and concur- 
ring, to ſhew the nature of the whole, whereof 
they are ſuch parts. For the Graduation ; the 
degfecs of Longitude are moſt commonly divi- 
ded upon the North and South ſides of the Pa- 
rallelogram; the degrees of Latitude upon the 
Faſt and Weſt ſides, or otherwiſe upon the 
moſt Eaſtern or Weſtern Meridian of the Map, 
within the {quare. But it hath ſeemed good to 
ſome 1n theſe particular deſcriptions to make no 
graduation or projection at all ; but to put the 
matter off to a ſcale of Miles, and leave the reſt 
to be believed. 

The difterence of Miles in ſeveral Countries 
15 great, but it will be enough to know that the 
{taltan and Engliſh, are reckoned for all one, 
and four of theſe do make a German Mile; two 
a French League. The Swediih or Daniſh Mile 
conſiſteth of 5 Miles Engliſh and jomewhat more. 


Sixty common Engliſh and Italian Miles anſwer 


toa degree of a treat Circle. 

Now as the Miles of ſeveral Countries do ve- 
ry much differ, ſo thoſe ofthe ſame do not ve- 
ry much agree: and therefore the ſcales are com- 
monly written upon with Magna, Hediocria and 
Parva, to ſhew the difference. In ſome Maps 


you ſhall find the Miles thus hiddenly ſet down, 


and the meaning 1s, that you ſhould mealure the 
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453 + Sn 3 Introduction to Geogpaphy: 


Millaria magna upon the lowermoſt Line, the 


Parva upon the uppermoſt, and the Medueia 
__ the middlemoit.” 


Seal: IMilkarium. 


 Thenuſe of the Sale: isfor the meaſuring the 
diſtances of places in the Map, by ſetting one 
foot of your Compaſſes in the little circle repre- 
fenting one place, andthe other foot in the like 
little cirde repreſenting another, the Compaſſes 
kept at that diſtance being applied to the Scale, 
will ſhew the number of great or middle Miles 


according as the inhabitants of thoſe places are 
known to reckon. 
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Years of | 
Fpoche. |theJulian 
Period, | 
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he Julian Period I 
reation of the World 755 
£ra of the Olympiades 3938 
he building of Rome | 496x 
yoche of Nabonaſſer | 366» 
he beginning of Metons Cyrcle. 4281 
he beginning of the periods of Calippus | 4384 

The Death of Alexander the great 4390 
fra of the Caldees | 4403 
WThe <A£r4 of Dionyſins | 4429 |Mar.25 


En ND 


The beginning of the Chriſtian «&rafalls |Years 0 Moj 
in the 4713 year of the Julian Period. | Chriſt —_ 
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The Diocleſian «Ar 284 |Aug. 2 

The Turkiſh «ra or Hegyr4 622 |Fuly 16: 
The Perſian «£14 from Ieſdagird 632 |7uneis 
[The era from the Perfian Ss/tar 1079 [Mar. 14 
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JUBR - ]Days in EgyptianyDays 1n Perſian 
 Montns 1 Months Months 
Comon __ ſBilicx7;,,, 30|Pharvadin 30 
Fanuary + 31] 3o Paybhs . 60] Arzpeha(t 60 
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A Table ſhewing the mean Motion of the Moon goin the 


Sun 1n Minutes, \t 
*T  CaoOm Minutes, Ss C( 2 © 1n Minutes. ; 
I] . ©0.0023516 102. 31 00.0725999 I93 
2] 00.0047032205 |32] . 00,0752515088 
3] 00.0070545308 [33] 00.077603 1390 
4 00.0094064411 [34] 00.0799547492 
5] ©00.0117580513 [35] 00.0323063591 
6] 00.0141096617 |36] 00.0346579696 
7] 00.0164612719 |3-| 09.0970095798 
8 00,0188128822 |z5| £c0.0893611900 
9| 00.0211644924 |39| 00.0917123002 
[10] ©0.0235 161029 14c| O00.C9 40644104. 
11] ©0. 0258677131 [41] 00.0964160206 
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[13] O0.0305709335 [43 anaprds I IQ 2410 
14] 00.0329225437 |44] 00.1034708512 
15} -00-0352741539 |45 O9- 1058224614. 
16] 00.037025764 1 [46 OO. 1081740716 
17] 09-0399773746 |47 001105256318 
113] 00.0423289848 [418,  00.1128772920 
19 00.044650;3950 49 CO.1I I 522.8902 2 
20] 00.04790322052 .|FoO 02.1175805124 
21} 00.04939038154 |51; 09.1199321226 
22] 00.0517354256 |52j 00.1222837328 
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12.4 00.0564336460 [54' 00. 1269869532 
125] 00.0587902562 5 6| 00.1293 385634 
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128] 00.0658450868 158, 00.1363933940 
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; Sun in Seconds. 


C a © ins in Seconds | Te O00. 0 | © in Seconds | 


I's 00.0000391935 | 31 | - ©O ,.0012149985 
| 2» | 00.0000783970 | 32 | -O0.COL254IfZO 
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7 | 00.0026270960 | 46 | 00.0018029010 
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A Catalogue of ſome of the cnet notable 


fixed Stars according to the obſervati@ns| 
of 7ycho Brahe, and by him rectified to] 
the Batting of the Year of Mans Re- 
demption, I6oT, 
es NE OE Ro Tort. NN Urea On ys Nr 
fog / | 
TT | Ss » | 
The Names of the Stars | Longit. | Latit. | 
| 
[rhe fort Star of Aries. 07.671 NH4.8. N 4 | 
(The bright Star in the top | | 
of the head of Aries: 00.583 &[9.57.N 3} 
The South Eye of Taurus. HE o1.169 Dſl5.32.S 1] 
The North Eye of Taurus. 00.801 N[5.31.S 1 
The bright Star of the Pleiades. 05 .620 V[2. 6.S 3 
The higher head of Gemini 04-078 $14.11,N F| 
The lower head of Gemini. 04.921 $[10.2,N- 2| 
[The bright foot of Gemini. 01.059 $15.38.N 2j 
In the South Arm of Cancer. 02-238 $16.48, 8 21 
The bright Star itt the neck of Leo. rg 2 l5-8. SZ 
The beart of Leo. {06.745 Nj8.49.N 2 
In the extream of the tail of Leo. 04.458 $910.25.N l 
t Virgo's Wing, Vindemiatrix. O1.217 &j12,18,N 1 
Pirgins Spthe. 05.074 ={15.15,N 3} 
South Ballance. 4 mii.59. S If 
North Ballance. 03.833; $10,26.N 2 
. [be higheſt in the Forehead of Scorpio. j07.388 MB.35.N- >| 
The Scorpions heat. lot, I7T 7'1.05. N 
LFormer of the 3 in the head of Sagit'@rius. 02. 203 W 4.27. 5 
orthern in the former horn of Capricorn, w 851 Vy 1.24.N 
[The left Shoulder of Aquarius. 04. 949 $Y7.22,N 
in the mouth. of the South Fiſh. _ 03.620 XKi8.42.N 3 
The Polar Star or laſt Stay in ws 9-4, N 5g 
*ail of the leſſer Beat, 05.400 B{66.02.N 2 


| | 'The Names. of tae Stars. 
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The laſt Stay in the tatl of the great Bear, 
The Tongue of the Dragon. 

Ar&urus zn the shirt of his Garment. 
[The bright Stay of the North Crown. 
"The H244 of Hercules. 

The bright Star of the Harp. 

The Head of Meduſa. 


The bright Star in the Goats lift Shoulder 


he middle of the Serpents Nech. = 
The bright Star in the Fagles Shoulder. 
The bright Star in the Dolpnins Tail, 
12 mouth of Pegaſus. 
e head of Andromeda. 
2 the to) of the ON 
In the Snout of the Whale. 
(Toe bright Star in the Whales Tail. 
Bright Shoulder of Orion. +» 
Miidlomof in the belt of Orion. 
Tie laſtzz the tail of the Hare. 
Ye great Dogs month Sirius, 


{The !effiy Dog Procyon. 
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I; Ju the to of the Ships Stern. 
ef in Hydra's Hearts 
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| Longit. | Latit. 

05.888 m154-25-N 2 
©5:259 $i76-17.N 4 
OF-181 2131.2. N'r 
02.921 FZ 39.23.N 3 
02.699 ve 1$1:47-N x 
05.727 V0[22-22N 3 
24+513 IWB[22.50-N 7 
©4583 m125+-35-N 2, 
07.264 yp[29.21.N 2 
02.370 £[29. 8.N ;; 
07-324 825% 7.N 3 
02.440 V [25+42.N 2 
00.366 &©&116.49.N 4 
02.643 MI 7-59-S | 
07.481 X[20.47.S 2 
96-444 T[16.06 S 2 
04972 11124433: 5 2 
197-324 It 38-26. S 4 
02.386 Wſ38-39-S 1 
05.941 G3i15.57. 5 2 
01.636 $/43-18. S.3 
05.044 &[22-24. S 1 
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The pleaſant Hiſtory of Fackof Nolbbery Jul 
Thai Mathematical Manual, O&ave. S, 
proſpect of Heayen, or a Treatiſe of the hap: 
pinels of the Saints in Glory; off, 


Erymolo? TICU ; Ct, 
Theſaurns Aſtrolc3ie, or al A Trea-) = 


._Tury by Fern G adbury, ot. 


Gelibrand's Epitome, e&o 4d 5, : 
The Engliſh Academy or a brief mica! 
o the ſeven Liberal Arts,by Toby Newton, D.D.of.. 
The beſt exerciſe for Chriſtians in the worſt” 
times, by F. H. oft. 
A ſeatonable diſcourſe of the right uſe and a- 
buſe of Reaſon 1n matters of Religion, of#. 
The Mariners Compaſs reCtified, oF. 
© Norwoed's Epitome, ot. 
 Chymical Eſſays by Fohn Beoninys, of, 
A ſpiritual Antidote againſt finfy] Contagions, 
by Tho. Doolittle, oft. 
Monaſt icon Fever ſhamenſe, or a deſcr] 1Ption of 
the Abby of Feverſham, oft. 
Scarborough's SPaw, otr. 
French Schoolmaſter , oft, 
The Poems of Ber. Fobnſon, junior, off, 
A book of Knowledge in three parts, oft." 
The Book of Palmeſtry, of, e171? ! 
Farnaby's Epigramms, oF. 
The Huſwites Companion, and the Husband- 
mans Guide, oF. 
 Jovial Garland, ofZ. 
£ Cocker? ; Arithmetick , twelves. 
"ThePath Way to Health, twelves. 
Hall sSoliloquies, iwelvee. The 


won den to the Art of ru twelves. 
FO The aromy of Pope ery, or a Catalogue of Popiſh er- 
A l WS in Do&rine and'c Drions in Worſhip, twelves. +» 
+ "i Hh” "The famous H 7 of the five wiſe Philoſophers, con- 
I. raining the Life'of Feboſophat the Hermit. twelves, 

A The exat Conſtable with his. Original and Power in all 
"x * caſes belonging. to his Office, twelves. 

bh, The Complere Academy or a Nurſery, of Complements, 
| rwelvts.” 
0. Heart ſalve for a wounded Soul, and Eye ſalve for a blind 

me” Wold, by Tho. Calvert, twelves. 
- Pilgrims: Porrt;pr the weary mansreſt in the Grave,twelves. 
Chriſtian Devotion or a manual of Prayers, twelves. 
, Th * MlariPers dightEVtate, 7 tpel VESs 
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#” Ar Cherry: Garden Stairs on Rotherbith Wall , ate tavghe 
NE %s theſe Mathemarical Sciences, viz. Arithmetick , Algebra , 
*  Geomttry, Trigonometry, Surveying, Navigation, Dyalling, 


\-- Aſtronomy,” Gauging, Gunnery pod Fortification ; The uſe 


/ of the 'Globes,, and other: Marfiemarical Inſtruments, the 
* / proje&ion. of the"Sphere- on any circle, ec. He maketh and 
WW - -,- fellethall forfs 'of Mathemarical Inſtruments in Wood and 
Fr 5 '-. Braſs, for Sea and Land,with Books to {new.the uſe of them: : 

 __ ©, Where you may have all ſortsof Maps, Plats, Sea-Charts, in 
og Plain and Mercator, -ON reaſonable Terms. 
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